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ABSTRACT
As part of research on the effects of the environment on behaviour, the cinrent thesis 
reported two studies examining evaluations made of the environment when aspects 
were changed. The hypothesis derived from Mehrabian and Russell’s (1974) theory 
stated that changes in the environment would only affect evaluations when these 
changes influence the emotional (pleasure and ar ousal) states of the individual. 
Furthermore, changes in the complexity and familiarity within the environment 
influence emotional states and consequently evaluations. In contrast. Canter’s (1977, 
1983) theory predicts that evaluations are affected by the changes in the environment 
only when the goals of the individual also change simultaneously.
The curTent thesis examined elements of the theories by asldng pariiciparrts to assess 
various aspects of their immediate physical environment in relation to their emotional 
states and goals while the sormd and/or the odom were manipulated. Participants in 
Study 1 were exposed to a "cut-gr ass” odour and “mower” sound, which were 
considered as beirrg unidentifiable. During Study 2, a different set of participants was 
exposed to relatively identifiable stimuli consisting of a “coffee” odom* and 
“cafeteria” sormd. The goals were kept constant across the conditions as participants 
cariied out the same tasks across the conditions, hi both studies participants were 
required to identify the sound and the odour and given a list of words to rate in terms 
of their relationship to the sormd and odour in their enviromnent.
The studies revealed that the evaluations corresponding to the emotional states were a 
function of the whether the sormd could be identified. The manipulation of the 
rmidentifiable sound influenced the extent to which the envirormient was considered 
as being pleasant and maldng participants to feel ill whereas the manipulation of the 
identifiable sound did not change these evaluations. However tire evaluations were 
not a function of whether the odom’ could be identified. Although the data fr om the 
studies provided support for some of the elements of Mehr’abian and Russell’s (1974), 
and Canter’s (1983) theories, these theories do not adequately account for the 
differential effect of the sormd and the odour manipulation. It was concluded that 
future research into the effects of the envirormient should consider the combined 
contribution of the emotional and purposive responses within a theoretical framework.
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1. Evaluation of the Physical Environment
1.1 Overview
On average people spend more than 90 percent of their time inside buildings (Ott & 
Roberts, 1998; Evans & McCoy, 1998). It is therefore important to understand how 
people evaluate this environment. Environmental evaluation is defined as the process 
of deciding whether one enviromnent is prefened over another. Evaluations are 
important predictors of behaviours within the environment. Understanding 
environmental evaluations has practical implications in terms of the diagnosis and re­
mediation of enviromnent-related stress and illnesses affecting performance, 
productivity and absenteeism at work (Raw, Roys, Whitehead, & Tong, 1996). Its 
implications also extend to retail and other industries where the perception of the 
envirormient has been found to influence behaviour (e.g. purchasing, Turley & 
Milliman, 2000).
Although there is much research on the effects of the ambient environment on 
behaviour (e.g. Baron & Bronfen, 1994; Yalch & Spangenberg, 2000; Haines, 
Stansfeld, Job, Berglimd, & Head, 2001), few studies report whether the participants’ 
evaluations are also measured and analysed (e.g. Herz, 1997). In the few studies 
where participants are asked to rate the environment, detailed analyses of the 
enviromnental ratings are rar ely published. Understanding enviromnental evaluation 
would contribute to knowing how perceptions of the enviromnent influence 
behaviour. Do people need to be aware of a change in the environment for it to 
influence their behaviours? Will the perception of change influence behaviour even 
when no change has occuiTed? Studies where only the effects on behaviour are 
reported will not adequately addr ess these and other related questions.
More importantly, most researchers on the effects of the enviromnent on behaviour 
fail to discuss their findings within a theoretically based fr amework of how people 
evaluate their environment. This lack has led to a call for more integration between 
theory and research within enviromnental psychology (Sundstrom, Bell, Busby, & 
Asmus, 1996), especially within the area of evaluation research (Stokols, 1978).
Ill an attempt to address the issues raised above, the studies presented in this thesis 
explore how people evaluate environments by using two theories: The Emotional 
Reaction to Places (Mehrabian & Russell, 1974) and The Pmposeful Evaluation of 
Places (Canter, 1983). Participants are exposed to two rooms for a relatively short 
period (15-20 minutes) and are required to evaluate their surroundings using 
theoretically and empirically derived measuies.
Post Occupancy Evaluation (POE) research also examines how people assess their 
suiToimdings (Bechtel, 1997). Preiser (1994) defined POE as being the process of the 
actual evaluation of a building's perfoimance once in use by human occupants. The 
definition of this term implies that the person has been in the enviromnent for a 
considerable amount of time. The amomit of time spent in an environment has been 
shown to affect the type of evaluation made (e.g. Pedersen, 1978). Furthermore, the 
first few moments in an environment may detennine how these evaluations develop 
over time. Therefore it is nnportant to determine the type of evaluations made during 
initial exposures to environments. As the focus of the present thesis is on evaluations 
made after relatively short exposures to an enviromnent, research on POE will not be 
discussed in detail in the remainder of the thesis.
The thesis is organised in the following manner. A brief historical context is initially 
described consisting of theories explaining how people interact with the enviromnent. 
The historical exposition is provided to set the stage for later discussion and to show 
how Mehrabian and Russell’s (1974), and Canter’s (1983) approaches incoiporate 
concepts used in other theories of enviromnental evaluations. Among these theories 
are Lewin’s (1936) concept of lifespace, Barker’s (1968) Behaviour Setting theory 
and more recently Clitheroe, Stokols and Zmuidzinas’ (1998) Contextual Model. 
Criticisms of some of these models include the fact that they fail to cleaiiy specify 
how the theoretical concepts can be empirically tested. The ones that do provide 
operationally defined variables do not do so within a cause-and-effect ft amework. 
These problems limit the extent to which researchers can incorporate these theories to 
study the impact of the environment on evaluations. Mehrabian and Russell’s (1974), 
and Canter’s (1983) approaches are selected as they suffer less fiom these 
shortcomings.
Following the historical exposition, Melnabian and Russell’s (1974) and Canter’s 
(1983) theories are individually discussed in more detail. For each theory, the 
essential features and the evidence supporting it aie outlined.
Mehrabian and Russell (1974) proposed that the environment generates pleasure, 
arousal and dominance responses and these mediate approacli/avoidance behaviours. 
This theory has been widely accepted in retail research (e.g. Donovan & Rossiter, 
1982; Babin, Hardesty, & Suter, 2003) and the principles have been implemented in 
personality research (e.g. Yik & Russell, 2003). Among the criticisms of the theory is 
that it fails to account for how people’s intentions and goals affect their evaluation.
One approach which accounts for this was proposed by Canter (1983) who argued that 
evaluations involve the use of cognitive representations to accomplish goals within 
the enviromnent. Tliis approach has been implemented mainly within office 
arcliitectural design research (e.g. Donald, 1994), and studies into residential, 
neighbourhood and housing settings (e.g. Bonaiuto, Boones & Continisio, 2004; Abu- 
Ghazzeh, 1999). The criticisms of this approach include the fact that it does not 
define the relationship between the facets of evaluation and variations in the 
environment.
After the examination of both theories, this chapter concludes by summarising the 
principle contiibutions of and differences between the theories. The use of both 
theories should provide a more comprehensive model of the process imderlying 
evaluation. It is proposed that a way of testing these theories would involve 
considering what each one would predict should happen to evaluations when aspects 
of the environment (i.e. sound and odom) aie changed. The studies in which these 
theories are tested are described in second and third chapters.
In the first section of the second chapter it is argued that there ai e otiier empirical 
methods of monitoring evaluations when the ambient sound and odour ai e changed: 
identification and word-rating tasks. The ability to identify the stimuli and the 
relationship between words and the environment ai e discussed in light of how these 
tasks could also be used to examine evaluations. It is argued that evaluations may be 
different between people who can and those who can not identify the stimuli. Also,
evaluations may vary according to how people consider the relationship between the 
words and the stimuli. A sepai ate scale is also used to measure evaluations of the 
environment. Altliough Mehiabian and Russell (1974) and Canter (1983) individually 
suggest scales to measuie evaluation, it is decided to use one scale - The Room 
Environment Questionnaire (REQ) -  which contains key elements from each theory. 
The added advantage of using the REQ over the other scales is that it has previously 
been successful in monitoring evaluations across different enviroimients (e.g. Abbott, 
2000; Groeger, Croft & Craig, 1999). The paidicipants in the previous studies were 
from the same population as those used in the studies in this thesis. The results from 
these studies would further validate the REQ.
The REQ, identification and word rating tasks are used to evaluate two rooms across 
two studies. During the first study participants are exposed to a mower soimd and a 
cut grass odoui' (second chapter) and in the second study a different group are exposed 
to a cafeteria sound and coffee odour (third chapter).
Finally the last chapter contains a reassessment of the two theories in light of the other 
theories of evaluation initially described in the historical exposition and the findings 
of the studies presented in the thesis. The practical implications of the findings are 
then outlined followed by suggestions for further research where evaluations and 
behavioui's can be measur ed together to determine the effects of the environment.
In surmnary, the criticisms of past research on the effects of the environment include 
the failure to publish participants’ evaluations and to integrate findings with relevairt 
theories. The failure to address these criticisms limits the extent to which the findings 
can be used to ftirther understand the mechanisms underlying behaviour-environment 
interactions. The thesis begins to address these issues by presenting two studies 
where participants evaluate their surTOimdings. The methods used to collect their 
assessments are based on theoretical and empirical issues which are outlined in this 
chapter and in the first part of the second chapter. Specifically Mehr'abian and 
Russell’s (1974) and Canter’s (1983) theories along with empirically derived methods 
(identification and word rating tasks) are utilised to determine how evaluations are 
affected when aspects of the environment (sound and odour) are changed. The
findings of the studies provide a more comprehensive explanation of how people 
respond to the enviromnent in which they spend 90% of their time (i.e. buildings).
1.2 A Brief Historical Exposition
Before discussing the two main theories (i.e. Melnabian & Russell (1974); Canter, 
1983) that ai e central to this thesis, a brief historical perspective of other evaluation 
theories is provided. These theories include Lewin’s (1936) concept of lifespace, 
Barker’s (1968) Behaviour Setting theory and Clitheroe, Stokols and Zmuidzinas’ 
(1998) Contextual Model. This exposition will show how these models approach 
evaluation fi*om various paradigms. The theories also differ with respect to the 
suggested methodology. This section will conclude by suggestmg that one reason for 
the diversity is that the theories explain the different ways people interact with the 
enviromnent. Therefore the aim is not to find the best theory, but to conduct research 
that will integrate the strengths of the theories. The integration will begin to provide a 
comprehensive model of enviromnental evaluation. This tliesis will begin to 
accomplish this by using two models, proposed by Melnabian and Russell (1974), and 
Canter’s (1983), which share many features with the theories described in this 
exposition.
The assumption that people only act in accordance with the physical characteristics of 
the enviromnent was commonly held and developed by the Gestalt school of 
psychology (Koflca, 1935). Based on this assmnption, objective measurements of the 
properties of the enviromnent should be sufficient to serve as predictors of behaviours 
within it.
From the early part of the 20^ '' centmy psychologists have challenged this assmnption 
arguing that people behave in accordance with their perception and cognitive 
representation (i.e. inteipretation) of the enviromnent. For example, in Lewin’s 
(1936) concept of lifespace it is proposed that the aspects of the environment which 
aie the best predictors of behaviom* are those consciously perceived and inteipreted by 
individuals. This theory has provided a starting point for researchers to develop rating 
scales using lists of adjectives measuring how people use their own natural language
to describe and appraise their environment such as die Environmental Checklist 
developed by Domino (1984). An implication of Lewin’s (1936) theory is that 
aspects of the environment that ai e not consciously attended to and/or can not be 
inteipreted are imlikely to influence evaluations. This was an important theory, but 
one of its central claims has been demonsti ated not to be true as research shows that 
people are influenced by aspects of the enviromnent to which they do not consciously 
perceive (Degel & Koster, 1999).
Barker (1968) offered an alternative explanation commonly referred to as the 
Behavioural Setting Theory. This theory and subsequent revisions (Wicker, 1987) 
have been influential within the area of enviromnental psychology (Garling, 1998). 
According Barker (1968), environments (or places) are associated with specific 
behaviours. Interactions with a place are based on a list of behaviours that talce place 
within it. A Behaviour setting (or “setting program”) is an orderly pattern of 
behaviours within a place, which can be generalised to all individuals. Knowledge of 
the setting program is obtained by collecting observations of actions in a given place. 
This makes it possible to detennine future behaviours within a specific enviromnent. 
Baiker (1968) argued that members of the setting experience fr ustration when the 
setting program is challenged and work hai'd to maintain the status quo.
Although it is not clearly stated in the theory, its implications are that negative 
evaluations would be given to places where the status quo is challenged. Positive 
evaluations would be given when the occupant observes the expected orderly pattern 
of behaviours. However this view ignores the fact that the consequences of actions 
ai*e both objective and perceived and this also plays a role in deteimining future 
behaviours in the enviromnent. Therefore collecting obseiwations of actions and 
using this information alone in the way proposed by Barker (1968) is not sufficient to 
predict behaviours. Furtheimore although Barker (1968) addressed how to identify 
specific enviromnents, no suggestions were provided concerning how evaluations in 
one setting influence ones made of other settings.
The Zeitgeist in which Lewin (1936) and Barker (1968) published their models 
appeal ed to heavily influence the development of the two theories. Lewin’s (1936) 
theory was developed diuing a period where introspection was a popular approach
whereas Barker’s (1968) theory was developed at a time where the behaviourist 
approach was generally accepted. This must be talcen into consideration when 
evaluating the merits of these theories. Both Lewin’s (1936) and Barker’s (1968) 
provided the basis for later theories to build on.
Wicker (1987), for example, modified Barker’s (1968) Behavioural Setting Theory, 
adding the importance of motivation, additional social processes beyond maintaining 
the setting progiam, and the significance of the context in which the setting occurs. 
However Behavioural Setting Theory and subsequent revisions of it still relies heavily 
on the observational method and rarely involves manipulation of experimental 
vaiiables to explore their effects on various dependent measures. Therefore even if 
the underlying motivations of behaviour are identified, the question still remains 
concerning how the environment influences these internal processes.
Kaplan and Kaplan (1982,1989; Kaplan, 1987, 1995) address this question from an 
evolutionary perspective by proposing that the perceived resources in the enviromnent 
influence internal processes. Based on Gibson’s (1979) concept of affordance,
Kaplan and Kaplan (1982) proposed that people prefer settings that allow them to find 
food and shelter and feel safe. People are imiately motivated to malce sense of their 
enviromnent tluough achievmg a balance between over-stimulation and boredom. 
Preferred environments either contain enough challenges to provide stimulation or 
have sufficient restoration potential to provide recovery of attentional fatigue. This 
approach is similar to that of various personality theories (e.g. Eysenck, Eysenck, & 
BaiTett, 1985). These theories suggest that people will mteract with or select their 
environment depending on their biological need for arousal.
Kaplan and Kaplan (1982) postulated fom* criteria on which people make evaluations: 
Coherence, Complexity, Legibility and Mystery. Coherence corresponds to the ease 
to which the enviromnent can be organised for comprehension. Complexity refers to 
the degree to which the environment keeps an individual occupied without leading to 
boredom or over-stimulation. Legibility corresponds to whether the environment can 
be explored without getting lost within it. Mystery refers to the extent to which the 
environment is assessed to provide more for an individual if s/he was to engage more 
in it. The first two criteria conespond to the immediate judgements whereas the last
two relate to what can be expected from the environment in the future. Any 
individual differences in evaluation relate to differences in the Imowledge and 
familiarity of the environment. Kaplan and Kaplan’s (1982) approach is one of the 
few theories which does not only address behaviours, but also explicitly explains how 
people evaluate their suiTOimdings. However this theory does not provide clear 
operational definition regarding the assessment of the enviromnent (Garling, Biel & 
Gustafsson, 1998) maldng it difficult to test the theory.
The theories presented so far do not explain or predict the effects of different types of 
environmental changes on evaluations. A recent approach which accounts for how 
people respond to changing environments is the Contextual Model (Clitheroe, Stokols 
& Zmuidzinas, 1998). The context is defined as an interdependence of environmental 
aspects. Within this approach two types of changes are explored; gi adual contextual 
shifts and dramatic contextual transformations. Contextual shifts aie slow changes in 
the environment, which do not substantially inliibit behavioms whereas contextual 
transformations involve fundamental changes in the environment, wliich consequently 
affect behaviour. People are more likely to be aware of dramatic contextual 
transfoimations than gradual contextual shifts. Therefore it can be derived fr'om this 
that evaluations ai e more likely to be affected by di amatic contextual transformations 
than giadual contextual shifts. Unlike the theories presented earlier, this approach 
recognised that contexts are “nested” in more macro contexts, and probably subsume 
more micro contexts. However this approach is vague because it does not clearly 
define the relationship between the environmental aspects within the context.
In summary, most of the theories described in this exposition fail to clearly specify 
how the theoretical concepts upon which they rest can be empirically tested (e.g. 
Clitheroe et al, 1998). Other theories (e.g. Balcer, 1968; Wicker, 1987) only describe 
behaviour and not predict it. Obseiwing behaviours without utilising experimental 
manipulation limits the ability to identify any causal relationship between the 
environment and evaluations, which may influence behaviour.
Theories explaining how people evaluate and respond in their enviromnent differ 
based on the paradigm from which they approach the area of interest e.g. introspective 
(Lewin, 1936), behaviourist (Baker, 1968), evolutionary (Kaplan & Kaplan, 1982),
etc. Theories also differ on whether people make generic evaluations based on how 
the environment affects their feelings (Kaplan & Kaplan, 1982) or specific ones based 
on how the suiTOundings facilitate the completion of programs or goals (Wicker, 
1987). They also differ in teims of the methodology used ranging fiom questions on 
objective judgements of places to interactive ways of using the enviromnent.
An explanation for the diversity in these theories is that they simply capture different 
ways people respond to their enviromnent. Ward and Russell (1981) suggested that 
people’s interactions with the environment consist of two main elements: emotional 
and perceptual/cognitive. The initial evaluation of a building may involve mainly an 
emotional response of pleasure or displeasure. The emotional response will refer to 
the building’s connotative characteristics by reference to how specific aspects of the 
enviromnent influence feelings. After the initial exposure, the type of evaluation may 
then be the result of mainly a perceptual/cognitive response. This response will 
consist of the building’s denotative rather than connotative chaiacteristics by 
reference to how aspects of the enviromnent fulfil an individual’s goal (Stokols,
1978). The diversity in these theories therefore reflects the emotional and 
perceptual/cognitive elements of evaluation to various degrees.
The theoretical and methodological diversity of the models presented suggest that 
fiitme efforts to develop a comprehensive understanding of the man-enviromnent 
interaction should not only encompass, but integrate a wide variety of approaches 
taking in consideration the limitations of these models. This thesis begins to do this 
by using two models - Mehrabian and Russell’s (1974), and Canter’s (1983) - which 
share many featmes with these models and at the same time avoids most of their 
criticisms. For example the work of Mehrabian and Russell (1974) largely involves 
generic evaluations of subjective judgements of how places affect feelings or 
emotions. In contrast. Canter’s (1983) work concentrates upon the 
perceptual/cognitive element of evaluation in relation to goal-directed behaviom.
In the following sections of this literatme review, Melnabian and Russell’s (1974) 
Emotional Reaction to Places fi amework and The Purposefiil Evaluation of Places 
approach developed by Canter (1983) are individually discussed. For each theory the
essential featines and applications are described in terms of their contiibutions to the 
understanding of how people evaluate their environment.
1,3 Emotional (Affective) Response to the Environment (Mehrabian 
& Russell, 1974)
The aim of this section is to describe and discuss Mehrabian and Russell’s (1974) 
theory and to present subsequent research, which has tested and/or developed this 
theory. The topics addressed will include Mehrabian and Russell’s (1974) definition 
of emotion and information rate. Further research by Russell, Wai'd and Pratt (1981), 
Donovan and Rossiter (1982) and Amato and Malanes (1983) provide inconsistent 
support for the relationship between information rate and emotion as predictors of 
evaluation. It is concluded that there is a need to cleaily define this relationship and 
consider the contiibution of cognitive/perceptual responses in evaluation.
1.3.1 Development of the Theory
To illustrate Melnabian and Russell’s (1974) theoiy, when entering a brightly lit 
classroom to sit an exam, the lighting is hypothesised to cause a sensation seeking 
student (Student A) to feel happy, highly aroused and confident. The behavioural 
outcome is that Student A will prefer the enviromnent. Another student (Student B) 
with a timid emotional disposition may encoimter the same environment for the same 
purpose; however the lighting is predicted to make them to feel unliappy, sluggish and 
oppressed. Student B will not prefer the enviromnent. Conversely, if the room was 
diimner, the lighting may cause Student A to feel unhappy, sluggish and oppressed, 
and desire to leave (or not prefer) the room whereas Student B would feel happy and 
want to stay in (or prefer) the environment.
Using the Stiniulus-Organism-Response (S-O-R) framework, Melirabian and Russell 
(1974) proposed an explanatory approach to evaluations. Melnabian and Russell 
(1974) posited that emotional states (O) are the key mediators between the physical 
environment (S) and responses (R) to that enviromnent. Figure 1.1 presents the 
framework proposed by Melnabian and Russell (1974).
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The approach-avoidance behaviours (R) are proposed to be the dependent measures 
for the environment and emotional disposition’s (S) effect on emotional responses 
(O). These dependent measuies include verbal and non-verbal commimication of 
preference, which can be interpreted to conespond to evaluations i.e. the area of 
interest of the thesis. Mehrabian and Russell (1974) argued that all emotional states 
can be reduced to thr ee responses: pleasme, arousal and dominance.
STIMULUS (S)
The Environment
•  Sense Modality Variables 
(e.g. colour and 
temperature)
•  Information rate (spatial 
and temporal relationships 
between aspects of the 
environment)
Emotional Dispositions 
Characteristic emotions 
associated with personality
ORGANISM (O)
Emotional Responses
•  Pleasure
•  Arousal
•  Dominance
RESPONSE (R)
Behavioural
Responses
Approach-
Avoidance
• Physical 
Approach
• Exploratory
• Affiliation
• Level of 
Performance
•  Other verbal 
and non­
verbal
conimunicati 
ons of 
preference
Figure 1.1 Outline of Mehrabian and Russell’s fiamework (modified fi'om Meluabian and Russell 
1974).
Pleasme is proposed to be a feeling state distinguished from responses such as 
preference, liking, and positive reinforcement. This distinction is because although 
the latter responses are positively conelated with pleasure, they are also coiTelated 
with the arousal dimension. Mehrabian and Russell (1974) ai'gued that it is important 
to distinguish these responses from the pleasure dimension as scores on the pleasme 
dimension are independent from the arousal and dominance dimension. Pleasure is 
hypothesised to be related to approach-avoidance measmes overall.
11
Mehi'abian and Russell (1974) argued that arousal is a feeling state varying along a 
single dimension ranging from sleep to h antic excitement. Aiousal is hypothesised to 
have an interactive effect with pleasantness. This emotional response is positively 
related to approach behaviours in pleasant environments and negatively related to 
approach behaviours in unpleasant environments.
Dominance is the feeling state based on the extent to which an individual feels 
um estiicted or fi'ee to act in a vaidety of ways. So for example, ambient 
environmental aspects rated as being more intense, more ordered and more powerful 
on a semantic differential tasks ar e associated with a feeling of submissiveness, or in 
other words, a low feeling of dominance. There is an inverse relationship between the 
dominant feeling and the potency of the environment. Dominance is hypothesised to 
be positively related to approach behaviours in pleasant environments.
Meluabian and Russell’s (1974) definitions are not nomially used to describe 
emotions. Emotions are typically associated with expressions such as sadness or 
anger. Mehrabian and Russell (1974) use of ar ousal appears to be more of a 
physiological response per se as opposed to emotions. For example, Meluabian and 
Russell (1974) defined arousal using words such as “sleep” and “fr antic excitement”. 
However when an individual is sleeping, they can not be accurately considered as 
experiencing any emotions. Meluabian and Russell’s (1974) definitions of basic 
emotional responses have implications on how they are associated with enviromnental 
evaluations. For example when someone decides to sleep in a chosen enviromnent, 
this does not necessarily relate to the evaluation of their sruTOundings. This suggests 
that Mehr abian and Russell’s (1974) use of emotions in evaluations is questionable.
Meluabian and Russell (1974) developed a scale to measure the emotional states 
elicited in a par ticular enviromnent. It was hypothesised that pleasure, arousal and 
dominance would be conceptualised as orthogonal, or share a low inter-corTelation. 
Mehrabian and Russell (1974) stated that they did not intend to select a list of 
adjectives to exhaustively describe the diversity of human emotions. Rather they 
aimed to construct a scale that would most directly and uniquely measure each of the 
three factors. Participants were given either six, eight, or twenty-one randomly 
selected situations fr om a list of forty situations and asked to describe each one using
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twenty-eight sets of adjective pairs developed by Jolinson and Myers (1967). The 
data from the series of studies confiimed the hypothesis. The results showed that the 
inter-correlation ranged fr om -0.07 to 0.26 across the studies. The pleasure 
dimension accounted for the most variance (average 30%) and was followed by 
arousal (average 21%) and dominance (average 13%) consistently across the studies.
An 18-item scale (Scales of Emotional Reactions to Places, see Appendix 1) was 
developed designed in a semantic differential format. Meluabian and Russell (1974) 
proposed that the three measui es can be used to categorise evaluations of the 
enviromnent in its entkety as opposed to the traditional method of using separate 
scales for each sensory modality (e.g. temperature, light intensity). Evaluations are 
hypothesised to be a direct correlate of the environment’s pleasme eliciting qualities. 
Enviromnents ar e more likely to be prefeiTed if they elicit moderate levels of arousal 
than if they elicit extremely high or low levels. There is a complex relationship 
between dominance and the behavioural responses.
Having established the link between emotion and evaluation, the influence of the 
stimulus component is considered (see Figure 1.1). Specifically Melurabian and 
Russell (1974) proposed a scale based on tlie information theory to measm-e the 
enviromnent. Using this theory, Mehrabian and Russell (1974) argued that the entire 
enviromnent is perceived in tenns of its complexity and novelty and this can be 
reduced to the concept of infoimation rate i.e. the amount of information elicited fr om 
the enviromnent per unit time. The infonnation rate reflects the calculated conditional 
probabilities of the temporal and spatial distiibution for each component within the 
enviromnent. It is hypothesised that the infonnation rate is directly related to the 
arousal elicited by the enviromnent.
Meluabian and Russell (1974) proposed that evaluative judgements were distinct fr'om 
information rate. So it was important to separ ate the evaluative response to an 
enviromnent from the information rate. Mehrabian and Russell (1974) conducted a 
study to develop a verbal rneasrue of infonnation rate. A set of adjectives were used 
to test the hypothesis that people are more aroused in environments that elicit high 
information rate than ones that elicit low information rate. The set contained 21 
adjective pairs relating to the concepts described in the information theory e.g.
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simple-complex, patterned-random, familiar-novel, etc. Participants were presented 
with six situations, which were taken from the list of situations used in the previous 
study on the development of the emotional responses. For each of the six situations 
par ticipants were asked to report their emotional states using the Scales of Emotional 
Reactions to Places. They were then asked to rate the situations using the adjective 
pairs relating to the information rate. The results from the study confirmed the 
hypothesis. The analyses of the adjective pairs revealed that five factors accounted 
for 60% of the variance. Of these five factors, two were excluded because they 
appeared to only reflect an evaluative judgement (e.g. bad-good). The coefficient of 
the regression equation for the adjective pairs and the items Emotional Response 
scales showed that ar ousal was a reliable component of the information rate measure.
Meluabian and Russell (1974) developed a 14-item scale (General Measure of 
Information Rate, see Appendix 2) based on the findings of this study. However they 
do not comment on, or attempt to interpret the tluee factors. Rather the items fr'om 
the tlu ee remaining factors were put together as if they all measured the same 
elements of information rate. A reason for not attempting to interpret these factors 
could be because they were not looking for tluee factors in the same way that they 
were looking for the thr ee dimensions for the emotional response scales. However 
this should not be the reason for not at least publishing the arnoimt of variance 
accounted for each factor. Reporting this finding would allow the reader to malce 
their own conclusions concerning whether there were really thr ee distinct factors or 
two major factors and a small one.
On further inspection of Melu abian and Russell’s (1974) findings it appears that the 
way that these items loaded on the three factors relate to different aspects of 
information rate. One factor can be interpreted as relating to familiarity as it contains 
items such as “cormnon-rare” and “novel-familiar”. Another factor can be interpreted 
as spaciousness as it contains items such as “small scale-large scale” and “crowded- 
uncrowded”. The remaining dimension reflects the arTangernent of stimuli in terms of 
their spatial and temporal properties. This dimension included items such as 
“intermittent-continuous” and “pattemed-random”. These factors appear to reflect the 
different ways that people categorise their surTOimdings. Controlling and/or 
manipulating these aspects would determine the extent to which they are used in
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evaluations. Although Meluabian and Russell (1974) do not elaborate on these 
factors, the scale used in the studies presented in the thesis (the Room Enviromnent 
Questioiuiaire) takes into accoimt the imiqueness of these elements of information 
rate.
The General Measure of Information Rate appears to measure the amount (and not the 
rate) of information. Recall that Meluabian and Russell (1974) argued that the 
infonnation rate is the amount of information elicited from the enviromnent per imit 
time. However the scales do not allow for any time measurement. The concept of 
infonnation rate appears to be an ideal. The scale more accurately measmes the 
infonnation load, which is the usual tenn used in later research to replace information 
rate.
The effect of the information rate is modified by the individual’s emotional 
disposition. Specifically the arousal tendency also determines the emotional response. 
In general, arousal-eliciting enviromnents are more likely to be approached by high 
arousal seekers than low arousal seekers. There is relatively more theoretically driven 
research on the effect on evaluations of personality and emotional dispositions than 
there is on the enviromnent. Also although Mehrabian and Russell (1974) proposed 
that both the enviromnent and the emotional dispositions act on the emotional 
responses, they did not clarify how both the enviromnent and the emotional 
dispositions work together to influence emotional states. As the focus of this thesis is 
on the effects of the enviromnent on evaluations, the role of emotional dispositions is 
not considered further before the General Discussion of this thesis.
Donovon and Rossiter (1982) argued that Melnabian and Russell (1974) clearly 
defined and provided evidence for the emotional and behavioural responses and the 
linlcs between these two responses. However Donavon and Rossiter (1982) also noted 
that the definition of the stimulus is not as developed as the other two variables. This 
could be due to the complexity within the environment. The environment consists of 
elaborate combinations of aspects providing stimulation in various sensoiy modalities. 
For this reason, the present thesis outlines subsequent studies of the model by other 
researchers, which focus on examining the linlc between the environment and 
evaluations tlirough emotional responses.
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1.3.2 Further Developments and Application of the Theory
111 general, research supports the existence of a relationship between the emotional 
responses and the environment (e.g. Babin, Hardesty & Suter, 2003; Eroglu, Machleit 
& Davis, 2003; Diggers & Walker; 1984; Donovan & Rossiter, 1982; Russell, Ward 
& Pratt, 1981). Empirical evidence suggests that people make their evaluations based 
on the affective response to the enviromnent. However few studies test specifically 
how infonnation rate is linlced to evaluation (Huang, 2003; Donovan & Rossiter, 
1982). In some studies which test this, the hypothesised relationship between arousal 
and infonnation rate has been rejected. Also no relationship has been found between 
information rate and evaluation. A possible reason for these findings is that the 
studies lacked sufficient control over key variables. The lack of control over key 
variables was demonstiuted in a study canied out by Donovan and Rossiter (1982).
Donovan and Rossiter (1982) conducted a conelational study to establish the 
emotional responses induced by retail enviromnents. Attempts were made to observe 
whether enviromnents that elicit a high information load led to enlianced arousal.
This provided a clear indication of how information load is also related to evaluation 
where it is predicted that in pleasant settings there is a positive relationship between 
preference for an environment and ar ousal. In unpleasant settings there is a negative 
relationship between preference for an enviromnent and arousal. Participants were 
randomly allocated to two or tliree retail enviromnents. The enviromnents selected 
covered diverse retail settings such as department stores, fast-food restaurants and 
supermarkets. They were instructed to go to the centr al point of the store (or the first 
floor, if the store had two or more levels) and complete a series of questiomiaires.
The set of questiomiaires consisted of Mehrabian and Russell’s (1974) three 
measures: The Scales of Emotional Reactions to Places (with some of the original 
items replaced by more context relevant ones). The General Measure of Infonnation 
Rate (or Load) and The General Measure of Approach-Avoidance Intentions. The 
latter scale was modified to be contextually appropriate and measured participants’ 
evaluations of the enviromnent and intentions.
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The results from the Scales of Emotional Reactions to Places yielded high reliability 
coefficients for pleasure (0.90) and arousal (0.86) and a relatively low coefficient for 
dominance (0.65). Tliis suggested that pleasure and arousal conespond to the 
affective quality of evaluation whereas of dominance did not appear to measine these 
qualities.
Pleasure accounted for 44% of the variance indicating that this response predicted 
most of the evaluations and behavioural intentions. More importantly, pleasui'e 
elicited from the environment led to positive evaluations of the store, hi pleasant 
environments, there was a positive relationship between arousal and approach 
intentions. The study could only provide partial support for the hypothesised 
interaction between arousal and pleasui'e because there were few unpleasant retail 
environments. Dominance did not influence any of the behavioural responses.
Infonnation load did not predict any of the behavioural responses. Furthermore the 
results did not support Melirabian and Russell’s (1974) predicted relationship between 
arousal and infonnation load. Recall that it was hypothesised that aiousal is directly 
related to the general measure of infonnation rate. Donovan and Rossiter (1982) 
foimd that although arousal was a function of foin of the factors of information load 
(novelty, density and size increased aiousal, and variety decreased arousal), 
information load in general was not related to arousal.
Note that this was only a conelational study and so it can not be concluded that the 
enviromnent caused the differences in the emotional states. There are other 
limitations of the study. For example the authors do not report whether the length of 
time spent in the environment was the same across all evaluations. Donovan and 
Rossiter (1982) also do not take into consideration participants’ previous experience 
with the enviromnent evaluated. Recall that familiarity contributes to the infoimation 
rate from the environment. Information rate is hypothesised to be higher in novel than 
familiar environments. Also the more time spent in an environment, the less 
information elicited from the enviromnent. Other studies support this relationship 
between familiarity, time and evaluations (Pederson, 1978). The complex findings 
from Donovan and Rossiter’s (1982) study concerning the effect of the enviromnent
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(or information load) on the behavioural responses could be due to the lack of control 
of key variables.
However in another study where there was also a lack in control of key variables (e.g. 
familiarity), Amato and Malanes (1983) observed people by recording their inter­
personal interaction (measured by eye contact, smiling, speaking and nodding) in 
various environments (e.g. beach, car-park, indoor shopping center). They then took 
photogr aphs of these settings and asked another set of par ticipants to rate the 
enviromnent using only the pleasure and arousal items from the Scales of Emotional 
Reactions to Places. The participants were also required to complete the General 
Measm e of Information Rate seale for each enviromnent. In contrast to Donovan and 
Rossiter’s (1982) findings, Amato and Malanes (1983) found enhanced arousal ratings 
were given to environments which were considered to contain high information load.
The inconsistent support for the relationship between arousal and information load 
suggests that there is a need to test Meluabian and Russell’s (1982) theory under 
controlled conditions. This test would determine the influence of the enviromnent on 
emotional states and evaluations.
Donovan and Rossiter’s (1982) study is consistent with the findings of other research 
showing that there ai'e only two basic emotional responses: pleasure and arousal. 
Dominance does not appear to play a role in emotional responses. This was 
demonstrated in an earlier study by Russell, Ward and Pratt (1981). It was predicted 
that evaluations using affective adjectives and Mehrabian and Russell’s (1974) scales 
would both yield the basic emotional components.
Before cari'ying out the main study, the affective adjectives and the environments 
were selected in a pilot study. Dming the pilot study, Russell et al (1981) developed 
105 adjectives that were judged by tire authors and a sample of imdergraduates as 
describing the emotional quality of an enviromnent. Tluee hundred and twenty-three 
places, which were judged to elicit mainly emotional responses, were used including a 
nudist beach, airport and events such as a wedding and rainstorm.
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Ill the main study, volunteers who had not participated in the pilot study were 
recmited to evaluate the selected environments. The evaluation procedure required 
assessing the enviromnent by first using the list of adjectives to indicated how each 
adjective described their environment on a scale ranging from 1 (extiemely 
inaccurate) to 8 (extremely accurate). After completing the 105 adjectives, the 
volimteer had to complete the Scales of Emotional Reactions to Places.
The results provided mixed support for their hypothesis. The questions measured 
pleasm'e and arousal more reliably than dominance (loading scores for former two 
responses ranged fi'om 0.86-0.68, compared to 0.72-0.54 fi'om dominance). The 
analyses of the ratings using the adjective questionnaire revealed three faetors, which 
accounted for 47.7% of the variance. Multiple regression analyses showed that there 
was a strong relationsliip between factor 1 on the adjective questionnaire and pleasure 
(R=0.83). There was also a relationship between factor 2 on the questionnaire and 
arousal (R=0.73). There was a small relationship between factor 3 and dominance 
(R=0.37). These results showed that the pleasm e and arousal components of the 
Scales of Emotional Reactions to Places measure the emotional nature of evaluation. 
The dominance component of the scales does not seem to relate to the affective aspect 
of evaluation. These conclusions are based on the assumption that the affective 
adjectives reflect the emotional aspect of evaluations.
As there is more evidenee for the pleasure and arousal dimensions than the dominance 
component of the theory, resear chers (Russell, Ward & Pratt, 1981 Russell & 
Snodgrass, 1987) have modified the model excluding the dominance element of 
emotional response.
Russell et al (1981) posited that there are two dimensions of emotional responses and 
that all affective evaluations of the environment are defined by interactions of these 
two basic responses. This can be represented in a cylindrex model such as the one 
shown in Figure 1.2. Russell et al (1981) proposed that people possess this semantic 
representation of emotion. This representation is used in evaluating buildings (as well 
as other enviromnents). Dominance refers to the perceptuaFcognitive response to the 
environment. This is why dominance does not account for much variance in other 
studies on affective responses.
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Arousing
Distressing Exciting
Unpleasant Pleasant
Gloomy Relaxing
Sleepy
Fisiire 1.2. Proposed Two-Dimensional Representation o f  the Affective Oualitv Attributed to 
Environments (Taken from Russell and Pratt, 1980).
The original model of emotional response to the environment does not take into 
account the perceptual/cognitive element. Some research suggests that cognitive 
factors do not play a key role (e.g. Donovan, Rossiter, Marcoolyn, & Nesdale, 1994), 
whereas other studies suggest that both cognition and emotions are involved in 
evaluations (Chebat & Michon, 2003). Russell and Snodgrass (1987) attempt to 
incoiporate this perceptual/cognitive element into the Meluabian and Russell (1974) 
framework by proposing that the environment is appraised in relation to an 
individual’s goal.
In Russell and Snodgi ass’s (1987) modification of Mehrabian and Russell’s (1974) 
theory pleasiue and arousal are referred to as mood states. Affective appraisals are 
judgements concerning the ability of the place to alter mood, hi this sense, affective 
appraisals of a place can be seen as environmental evaluations, implying that this type 
of evaluations is the assessment of a place to alter moods. Russell and Snodgrass 
(1987) propose that people enter environments with plans of what they intend to do 
within it. This involves either remembering moods from previous encounters or 
making estimates to determine the affective quality of the place. This implies that the 
enviromnental evaluations are not only affected by the immediate suiToundings and
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emotional dispositions, but also the plans and intentions that an individual brings with 
them as they enter the setting.
Once the person enters the environment the information rate is only one of a number 
of featui'es of the immediate surroundings which influence evaluations tluough mood. 
Other features of the enviromnent include imperceptible variables, physical presence 
of another person and most impoiiantly, the blocking or facilitation of the plan.
Russell and Snodgrass (1987) use the term “imperceptible variables” to refer to 
undetected changes in the environment, but do not consider how such mrdetected 
changes might influence affective appraisals. Their definition of affective appraisals 
implies that an individuaTs evaluation should be affected by undetected changes in 
the environment if s/he is aware of its affect on their mood. This is because it is not 
the aspect of the environment which is the focal point of evaluations rather it is the 
mood (or change in emotional response) experienced. However evidence that will be 
presented in the next chapter suggests that the ability to identify the enviromnental 
sour ce of the mood change does influence evaluations.
The effect of the physical presence of another person on environmental evaluations is 
supported by social facilitation research (e.g. Zajonc, 1965). This research shows that 
ar ousal increases with the number of other persons in the enviromnent. Research also 
shows that spatial density is also negatively con elated with arousal. Worchel and 
Teddie’s (1976) studies show that the effect of the spaciousness of the room on 
arousal is due to the interpersonal space (which was measured by the distance 
between chairs) rather than the physical size of the room. Based on the original 
fr amework (Mehrabian and Russell, 1974), it is hypothesised that enviromnents, 
which elicit extr emely high levels of arousal, are avoided. Negative evaluations 
would be given to enviromnents tliat contain small interpersonal space.
Russell and Snodgrass (1987) propose that the environment’s ability to fulfil a goal is 
the single most important variable affecting evaluations via mood. The research on 
crowding illustrates this point. As previously stated, it is hypothesised that negative 
evaluations will be given to places with small interpersonal space. However studies 
show that negative evaluations are not always given to environments with limited
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interpersonal space (Freedman, 1975). One explanation for the inconsistent findings 
is that spatial density only matters when it blocks the completion of an individual’s 
goal (Saegert, 1981), especially when there are no other resources to compensate. 
Russell and Snodgr ass (1987) argued that the completion or faihue of a goal will 
determine how the person will feel in their environment. These feelings will then 
influence evaluations of the environment. However Russell and Snodgr ass (1987) do 
not provide any empirical research which directly tests their hypothesis. Nevertheless 
Russell and Snodgrass (1987) suggest that the role of emotion in evaluation may be 
overstated in Meluabian and Russell’s (1974) theory. A closer examination of the 
contribution of cognitive/perceptual element involved in evaluations is necessary.
1.3.3 Summary of the Theory
This section has examined Mehrabian and Russell’s (1974) theory of how people 
evaluate their enviromnent. It is argued that emotional responses elicited from the 
environment determine the way it is evaluated. The emotional responses are 
comprised of pleasure, arousal and dominance. This section also explored Meluabian 
and Russell’s (1974) proposal of how the environment is categorised (by applying the 
concept of infoimation rate) and how this influences the emotional response. 
Applications of the theory were then presented including work by Russell, Ward and 
Pratt (1981), Donovan and Rossiter (1982) and Russell and Snodgrass (1987). It was 
shown that although most resear ch supports the relationship between emotional 
responses and evaluations, there is little evidence for how infonnation rate influences 
evaluation. The evidence also suggests that dominance is not an emotional response. 
Rather it may refer to the cognitive/perceptual element of evaluation.
It can be concluded fr om this discussion that there is a need to clearly define the linlcs 
between the environment and the emotional states. The studies in this thesis proceed 
to define these links by carefully selecting specific aspects of the enviromnent. These 
aspects are then manipulated while participants complete an evaluation questioiuiaire 
to monitor their emotional states. This is done to determine what environmental 
stimulus valuations produce changes in the inteiwening variables and hence the 
predicted changes in the behavioural response.
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Meluabian and Russell’s (1974) theory is a stai'ting point for studying evaluations of 
the environment. It is just a starting point because it has been shown that emotional 
responses alone do not sufficiently account for the effects of the environment. 
Meluabian and Russell’s (1974) emphasis on the emotional component of evaluations 
obscm es the potential importance of the meaning of the enviromnent (i.e. how people 
appraise it in relation to their pmposes). Canter (1983) proposed the purposive 
account for evaluation. Canter (1983) argued that evaluations are made purely on 
extent to which the enviromnent facilitates an individual’s goal. This framework will 
now be outlined and discussed.
1.4 The Purposive Evaluation of Places (Canter, 1983)
This section describes and evaluates Canter’s (1983) framework as an alternative 
approach to evaluation. Similar to the stmctm e of the previous section, the key 
elements of Canter’s (1983) theory are identified and subsequent research is then 
presented. Canter (1983) used the Theory of Place to argue that enviromnents are 
evaluated in relation to a person’s objective or goal. However subsequent research 
suggests that Canter’s (1983) application of the theory of place to evaluation is 
inadequate. Furtheimore Canter (1983) does not clearly specify how variations within 
the environment are related to the framework. It is concluded that there is a need to 
clearly identify the goals that people use in evaluations and how this relates to 
changes in the environment.
1.4.1 Development of the Theory
The purposive model of evaluation, developed by Canter (1983) was an alternative to 
Mehiabian and Russell’s (1974) theory. The purposive model is based on Canter’s 
(1977) Theory of Place. Canter (1985) defines “place” as a unit of environmental 
experience. This definition goes beyond the concept of a stimulus acting on an 
organism. Rather there is an interaction between the organism (individual) and the 
stimulus (enviromnent). This approach contrasts with previous theories that 
emphasise the emotional component of evaluation. It is argued that people do not just 
encoimter environments based on their feelings.
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Environmental experience (i.e. place) is a result of the inter-relationship between 
physical attributes, conceptions (or place mles) and actions (Canter, 1977), The 
relationship between these components is best illustrated as tlu'ee overlapping circles. 
The area in which the physical attiibutes, actions and conceptions overlap is described 
as “place”. Canter (1977) briefly mentions that emotion is also inextricably 
inteiwoven with places. However no explanation is provided concerning the role of 
emotion in the experienced environment. The physical constraints and the socially 
constructed rules dictate the activities that typically take place in the environment. 
Place is perceived in relation to the goals that are held within the environment and 
consequently it is argued that evaluations are based on these objectives.
Having established that evaluations are goal defined or purposive. Canter (1983) 
developed a structure of how people assess their surroimdings. The goals of an 
individual will be shaped by their role and the environment. For example the goals of 
a student in a classroom, a nur se in a hospital ward and a passenger on a train can all 
be expected to be different. Therefore, for each role and place, the resear'ch focus 
should be different based on the various goals within each situation. Canter (1983) 
provided a general template for evaluation research which can be adapted to a specific 
environment. Tliis general template is shown in Figure 1.3.
In contrast to the process orientated theory suggested by Melu abian and Russell 
(1974), Canter’s (1983) model is descriptive because it only outlines the structure and 
the contents of evaluation. Figure 1.3 shows the tlu ee basic componerrts that imderiie 
enviromnental evaluations: referent, focus and level. These components are called 
facets and each one has a number of elements, which are conceptually distinct and 
mutually exclusive.
The relationsliip between the tluee facets can be illustr ated using the classroom 
example. Recall that the student’s pmpose in the classroom was to sit an exam.
Based on Canter’s (1983) proposal, their evaluations will be based on this goal. The 
evaluation of the classroom will depend on the object (referent) of the interaction.
The classroom can be evaluated in terms of whether the noise in tlie room facilitates 
or inliibits the successful completion of the exam. The referent in this case is the
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noise. The referent may be more or less important with respect the student’s goal. 
The degree of focus is the extent to which a referent is experienced in relation to the 
goal. The noise may be evaluated to be more central to student’s goal than the 
lighting in the room. It is also argued that the classroom is not experienced as an 
environment in a vacuum. Rather it is experienced in relation to the more macro 
environments such as the imiversity or town in which the classroom is located. Each 
environment related to a specific environment -  classroom, university, town -  is 
refeiTed to as a level of interaction.
person (x) evaluates the extent to which being in place (p) facilitates
Focus fF) Referent fRl Level fLl
Fi the overall essence 
F2 the general 
qualities 
F3 specific aspects
of
hisAier
R j social 
R2 spatial 
Rs seiwice
objectives 
at the
Lj local 
L2 intemiediate 
L3 greater
levels of 
interaction
By stating that it
greatly facilitates 
to
interferes with
his/lier objectives
Where (p) is a place o f  which person (x) has direct experience 
Figiu'e 1.3. Formal statement o f the theory of place (Modified from Canter, 1983).
Canter (1983) proposed that the framework of evaluation (refer to Figure 1.3) was 
only a general template wliich can be contextualised for different enviromnents. 
Canter (1983) provided a description of each facet within this template.
Referent of experience (sometimes refened to as referent of interaction) is the object 
or aspect within the enviromnental experience e.g. noise. Canter (1983) argues that 
the experience of a place can be broken down into distinguishable elements: physical 
referent (e.g. sound) and social referent (e.g. friendliness of the people). (Note: This 
is not to be confused with the components of place, which is made up of activities.
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physical attributes and conceptions. Rather the elements of the referent can be seen as 
aspects of evaluation.)
Canter (1983) argues that both elements of the referent must be present in place 
evaluation. For example, a study of how a classroom is evaluated should be assessed 
in teims of how adequate the lighting is (physical referent) along with how friendly 
the students are (social referent) without implying that they ai'e totally distinct systems 
or orthogonal dimensions. This point distinguishes this theory from Mehrabian and 
Russell’s (1974) fr amework and other approaches which argue that elements of 
evaluation are completely distinct or independent fr om each other.
The physical referent is frirther broken down into two components: spatial aspects (i.e. 
connotations of enclosure and privacy) and those aspects relating to environmental 
seivices (i.e. comfort and convenience). Canter (1983) does not provide any empirical 
evidence to support the distinction between the spatial and the service aspects 
environmental evaluation. If the completion of an individual’s goal depends on being 
comfortable in an isolated ar ea, it is possible that both the spatial and service aspects 
would be perceived similarly. Canter (1983) also does not define any specific aspects 
of the enviromnent that would relate to comfort and convenience.
The degree of focus (sometimes refeixed to as focus of interaction) is the extent to 
which a referent conhributes to the achievement of a goal. The degree of focus is a 
function of the type of place being evaluated (e.g. classroom or bedroom) and the 
individual’s goal (e.g. the purpose of being in a classroom could be to sit an exam or 
hide fr om a lectm er). There ar e many referents in the environment and some of these 
are more readily in focus than others. For example, a student can consider the noise 
in a classroom in relation to how it contiibutes to their level of concentiation (high 
focus). At other times the student may evaluate the room as a whole in terms of how 
the enviromnent facilitates their concentration. In this evaluation, the noise in the 
room is in low (or indirect) focus. Therefore within environmental evaluation, the 
degree of focus modulates the referent. The implication of this is that evaluations are 
more likely to be influenced by referents which are in high focus than ones that are in 
low focus. Referents exist in distinct categories whereas the degiee of focus is 
measmed on a continuous scale.
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Althougli it is not stated in the theory, it is possible that referents can be brought in to 
high focus by directing attention to it, even if it was not originally perceived as being 
relevant to the goal. Directing attention to a referent can be achieved by asking 
people to evaluate the aspect or by increasing its salience (e.g. reducing the 
temperatur e in a room).
Environments are said to be expeiientially and conceptually ananged in a hierarchy 
(Stokols & Shumaker, 1981; Russell & Ward, 1982). The level of interaction refers to 
the way a place is assessed in relation to its hierarchical relationship to other places. 
Canter (1977) posited that the geogr aphical relatiorrships between places are only a 
part of envirormrental evaluation. The levels within a hierarchy reflect different ways 
in which an irrdividual irrteracts with the place. Based on this ar-gument, the levels of 
hierarchy are arranged in a linear stmcture and no level is perceived as more central 
tharr arrother. Each level will have a separate focus which is similar but distirrct from 
that of the other levels. Carrier (1983) does rrot specify the number of levels for a 
given enviromnent.
Carrier (1983) presented eviderrce from a study by Carrier and Rees (1982) where 
participants were asked to rate their satisfaction of their house, locatiorr, and 
neighbourhood. The findings revealed that the type of evaluations made of the house 
was different to those made in the other two enviromnents. The relatiorrship between 
the referent and the focus on one level (e.g. house) is predicted to be different to the 
relationship between the two facets orr other levels (e.g. neighbourhood). This was 
shown in Canter and Rees’ (1982) study where evaluations made of the locatiorrs were 
distinct fr om the evaluations made of the house arrd neighbourhood. This 
demonstrates that satisfaction in one level of the hierarchy is not related to that in the 
other levels suggesting that evaluations deperrd on the natiu'e of the enviromnent and 
goals of the individual.
Canter (1983) proposed that the relationship between the three facets implies a certain 
complexity, which can only be accessible through the use of the facet approach 
(developed by Guttman, 1965). Canter (1983) proposed the General Mapping 
Sentence (GMS) to develop the questions for evaluation research. The GMS is used
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to connect the facets using ordinary language (Shye, 1978). The GMS can be used to 
formulate hypotheses and/or to constmct items for people to make place evaluations. 
Canter (1983) initially proposed the use of the GMS mainly for constructing 
questionnaire. Besides containing the referent focus and level facets, the GMS also 
include a common range facet (Borg, 1977; Shye, 1978). This facet describes the 
possible responses that can be made to the questions constructed by the facets. It is 
assumed that the dhection and range has the same meaning for each question.
Once researchers follow Canter’s (1983) suggested methodology, the referent, focus 
and the level facet is hypothesised to form a structure called the cylindrex (Levy, 
1981). Figure 1.4 illustiates the cylindrical stinctme of evaluations where the referent 
within any specific enviromnent is modulated by the focus. In other words, the 
referent of experience will be assessed as being more or less central to the pru'pose for 
being within the environment. The relationship between the referent and the focus is 
independent of the level at which the person interacts with the environment. This 
structure is consistent across people and places.
One limitation of this explanation is that Canter (1983) fails to describe how the 
stmctme of evaluations relates to variation in the enviromnent. For example, how 
would evaluations be affected by changes in the heating? It is assumed that changes 
in the heating on one level may not influence place evaluation on other levels. But 
would it change the focus within each level? These questions can only be addiessed 
tlnough empirical investigations where the specific aspects are carefully manipulated 
while the goals are controlled.
However, based on Canter’s (1983) purposive model of evaluations, this experiment 
would be conducted under the assimiption that these aspects are related. It is likely 
that these aspects are not related to each other. The facet approach forces them to be 
evaluated together. However this may not reflect the way people typically assess their 
siuToimdings. Therefore it is necessaiy to first identify the relationship between the 
aspects of evaluation using techniques other than the facet approach.
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Figm e 1.4. Schematic Representation of the Cylindrex of Place Evaluation (Modified from 
Donald, 1985)
Canter’s (1983) framework of place evaluation does not adequately correspond to the 
theory of place (Canter, 1977) on which it supposed to be based. The theory of place 
states that a place is always defined as a combination of actions, conceptions (or place 
mles) and physical attributes within it. Therefore the stmcture of the evaluation 
should also reflect these components for a given place. Although the referent facet 
can correspond to the physical attributes, the actions and conceptions ai e not clearly 
identified in Canter’s (1983) framework of place evaluation.
Research suggests that some environments are evaluated puiely on the activities 
within them almost to the exclusion of physical attiibutes within the place. For 
example Donald (1983) found that the ability to comimmicate with other people was 
central in evaluations of the office environment. This would not be addressed using 
the general fr amework of evaluation. Donald’s (1983) work shows either that
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Canter’s (1983) stmcture of evaluation may not adequately captiue how people assess 
their environment or that place is not perceived in relation to the combination of the 
tluee components as described in the theory of place. Another explanation for 
Donald’s (1983) findings in relation to Canter’s proposals is that the way that the 
office is evaluated may be different to how other enviromnents are evaluated. One 
way of testing Canter’s (1983) fiamework of evaluations is by clearly identifying the 
goals and activities in a specific enviromnent. Evaluations can then be compared 
across different enviromnents where people carry out similar activities.
As previously mentioned Canter (1983) only provided a general template for place 
evaluation. Subsequent reseamh using Canter’s (1983) framework of evaluations 
demonstrates considerable variations of the model. The next section will discuss 
some of this research.
1.4.2 Further Developments and Application of the Theory
Although there is some support for the framework (e.g. Hackett & Foxall 1995, 1997), 
it typically needs to be modified by adding or replacing the facets for it to be 
appropriate for a particular setting. These modifications tend to result in evaluations 
being a product of the contextualisation of Canter’s (1983) fi amework and not of the 
enviromnent under consideration (e.g. GarciaMira, Arce, & Sabucedo, 1997; 
Bonaiuto, Aiello, Pemgini, Bomies & Ercolani, 1999; Bonaiuto, Bomies, &
Continisio, 2004). It was suggested that research should instead focus on the 
evaluations of places in general.
Kramer (1995) conducted a study wliich identified the criteria people use to classify 
places in general. It was expected that these criteria would be present in evaluations. 
The criteria (or facets) were hypothesised to be a function of the place, specificity of 
function, and privacy. The facets were derived fiom Canter’s (1977) theory of place, 
especially with respect to the activities and the conceptions components of 
environmental experience. Kramer (1995) ai'gued that an individual must have some 
laiowledge of the function and the shared mles of the place to assess whether their 
goals are achievable in it. Specifically, an individual must know the activities which 
are typically associated with the enviromnent. The elements of the fimction facet 
(Residential, Seiwice, and Leisure) were derived mainly fiom a pilot study (Kramer,
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1992). The elements for the specificity of fimction (low and high degiee of 
specification) and privacy (public, semi-private and private) were directly derived 
fi om the theory of place.
Kramer (1995) argued that preference is an appropriate method of accessing 
evaluations. Preference was defined to be the extent to which the person likes the 
place. During the main study, Kiamer (1995) used preference as the common range 
on which the places were evaluated. The evaluations were made on a five-point 
Likert type rating scale ranging from 1 (like it most) to 5 (like it least).
The elements of each facet were combined with the common range to form the 
General Mapping Sentence (GMS). The GMS served to summaiise the aims and 
hypotheses of the main study. So for example “person (x) classifies generic place (p) 
as being High specified with respect to its Seiwice function on a Public level by 
stating that (s)he likes it most.. .least” (Kiamer, 1995 plO). It was hypothesised that if 
the criteria (function of the place, specificity of fimction and privacy) were the 
stmcture of evaluation, the preference of places should be predicted by the criteria.
Dming the main study, instead of questioimaire items, Kiamer (1995) utilised the 
stmctured Sorting Task Procedure to reduce the risk of people mainly using certain 
categories on the scales. Participants were required to sort the 32 cards (each card 
consisted of a single name of a generic place) into five categories according to how 
much they liked each place. There were no restrictions on the number of cards 
allowed in each category and paiticipants were pemiitted to reorganise the caids 
during the classification.
The coefficient of alienation is typically considered acceptable when it is equal to, or 
less than 0.20. The Smallest Space Analysis (SSA-1) plot in Kramer’s (1995) study 
had a coefficient of alienation of 0.21 suggesting that inteipretations of the results 
should be cautiously considered. To examine whether the criteria (facets) were 
related to the preference ratings, the mean and median measures for each place were 
obtained. The preference measures were used to calculate the overall mean and 
median for each element. A Pearson correlations coefficient was then calculated to 
detennine the overall stmcture of evaluations based on the preference measures of
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each element. The analysis showed that for the fimction facet, residential places were 
most preferred and service places were least preferred. With respect to the specificity 
facet, low specified places were prefened to liigh specified places. Private places 
were most prefened and public places were least preferred. The inter-correlations 
between the elements showed that the residential places on the private level were 
prefened to all the other places.
Overall, these findings suggest that evaluations involve more than assessing 
environments on their functional properties. This was illusti'ated where the Sei'vice 
places were least liked although they fulfil their expected functions. However the 
conclusions drawn from this study alone aie to be taken with caution because there 
was not a “good fit” between the facets’ inter-conelations and their corresponding 
spatial representation (coefficient of alienation of 0.21).
In another study, Donald (1994) also found that people use affective goals in their 
evaluations. Donald (1994) examined how office employees evaluated their working 
enviromnent. Donald’s (1994) study contrasts with Kramer’s (1995) study as the 
latter study examined evaluations of places in general. The aim of Donald’s (1994) 
study was to develop an explanation of office experience by identifying the main 
components of evaluations. It was hypothesised that evaluation consisted of four 
facets: referent, focus, level and organisational unit.
The elements within the referent facet were similar to Canter’s (1983) original model, 
except the social element was replaced by the socio-spatial element. The revised 
element referred to aspects relating to privacy, communication and isolation. 
Altogether the referent facet consisted of spatial, seiwice and socio-spatial elements. 
The focus facet consisted of two elements: instiaunental and affective. Previous 
research (Hopf, 1931; Goodiich, 1986) suggested that the office environment is 
evaluated on whether it fulfils the instrumental or affective goals. This is a 
modification of Canter’s (1983) original model.
Donald (1994) identified tliree elements of the level of interaction: 
workstation/immediate work-area, the office/department as a whole and the building.
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An additional facet to the original model was proposed called the organisational unit. 
Donald (1994) suggested that the relationship between the individual and the 
organisation would also influence how the enviromnent is evaluated. For example, an 
individual can evaluate the extent to which the environment facilitates their role 
within the company. Donald (1994) also proposed that the individual can also 
perceive the environment from the perspective of the organisation. So for example, 
an individual may evaluate the extent to which the enviromnent facilitates the 
department/organisation’s efficiency as a whole. Individuals therefore evaluate the 
enviromnent fr om different perspectives. The elements of the organisational unit 
facet consisted of individual, department and organisation perspective.
The facets were combined in the form of the GMS as illustrated in Figure 1.5. Some 
of the questions were excluded resulting in a 41-item questionnaire. Items of the 
questioiuiaire included questions such as: How much does the heating tluoughout the 
building help make it a comfortable place to talk to each other? (A3:B3:C2:D2) or 
How much does the amount of space in your office help you store your personal 
belongings? (A2:B2:C1:D1). The available responses to all the questions were 
provided on a five-point Likert type rating scale ranging from “helps a great deal” to 
“hinders a gi eat deal”.
The 41-item questiomiaires were randomly distributed tluoughout the offices at four 
different organisational sites. The offices were similar in their basic open-plan 
design. The actual quality of the offices was not considered because the purpose of 
the study was to examine the stmcture miderlying evaluations.
The ratings were analysed using multidimensional scaling (MDS) procedures. The 
SSA-1 plot had a coefficient of alienation of 0.19, which is typically considered 
acceptable. The analysis of all the items did not show any distinction between 
evaluations of the office and the immediate workspace. However, when only the 
socio-spatial element items were analysed the analysis revealed a clear distinction 
between the thi'ee elements of tlie level facet. Donald (1994) remaiiced that it was not 
sluprising that there was no distinction between the enviromnent of the iimnediate 
workspace and the general office because of the nature of open-plan design. If this
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study was replicated on workers who occupied private or small shared offices then the 
all the items should reveal a distinction between the elements of the level facet.
The extent to which person
(x) evaluates the [A. Referent ]
[1. Socio-spacial ]
[2. Spatial ]
[3. Service ]
component of tlieir [B. Level ]
[1. Work-station ]
[2. Office ]
[3. Building ]
as facilitating the
achievement of [C. Focus ]
[1. Instmment (fiinctional) ]
[2. Affective ]
goals of the [D. Unit ]
[1. Self (Individual) ]
[2. Group (Department) ]
[3. Organisation ]
IS Helps a great deal 
to
Hinders a great deal*
*Tliis was labelled on a five-point anchored scale 
Figure 1.5. Mapping Sentence for Office Evaluation (Modified from Donald, 1994). I
The analysis of all the items in terms of the focus facet indicated that the central focus 
of people’s evaluations is the aspects of the enviromnent which facilitate the affective 
goals. Donald (1994) argued that most research in office settings focus on the role of 
the enviromnent in teims of its contribution to functional goals such as how the noise 
facilitates or inliibits the completion of work-related reports. Donald’s (1994) study 
shows that the affective qualities of the enviromnent are likely to have the greatest 
impact on evaluations.
A way of improving this study would involve comparing the evaluations between 
organisations or different office designs to detennine how the stmcture would differ. 
For example, Donald (1994) proposed that open-plan designs would reveal different
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types of evaluations compared to private offices. The question is whether the 
evaluations are a function of the goals, the design of the office or both. A way to 
detennine this would involve comparing the evaluations of workers who are given the 
same task (therefore the people would have the same goals) in offices with different 
designs. The findings would begin to show how the model relates to variations in the 
enviromnent.
In general, Donald’s (1994) study supports Canter’s (1983) argument that the 
underlying stmcture of the evaluations is based on the extent to which the 
enviromnent facilitates the achievement of a goal. However in light of Kramer’s 
(1995) findings, both studies suggest that evaluations are typically based on both the 
expected fimction of a place and affective qualities. The role of the affective quality 
of the enviromnent is not clearly stated in the Canter’s (1983) framework of 
evaluation.
In a later paper. Canter (1997) defined place as a "'‘system o f experience that 
incorporates the personal, social and culturally significant aspect o f  situated activity” 
(p i77). The definition expands on the original one proposed earlier as it takes into 
account the activities associated with the enviromnent. This is illustrated in how the 
modified theory addressed the way people deal with conflicting goals. For example, a 
person may want to use a latchen for watching TV, cooking and eating. Canter 
(1997) states that these conditions bring instability. This instability triggers 
mechanisms that will select one activity as the dominant one. It is hypothesised that 
the main objective underlying the design of the building will determine the dominant 
activity. So for example, culture expectations will dictate that kitchens are typically 
designed for food preparations. Therefore cooking would be the dominant activity of 
the kitchen. The kitchen would be evaluated differently if activities other than 
cooking took place in it.
Carrter (1997) explicitly states the general objectives of evaluation and incorporates 
them into the fiamework. The objectives were derived fiom Saegert and Winlde’s 
(1990) review of the different types of paradigms used in evaluation research. It is 
argued that evaluations consist of tliree types of objectives -  individual, social and 
cultmal -  and these influence how the enviromnent is perceived.
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The individual objective is to maintain biological and psychological survival. It 
involves the active management of the environmental interaction in order to maintain 
personal comfort. It can be argued that individual goals include an emotional 
component. Although Canter (1997) did not explicitly mention this in his theory, 
comfort can be extended to issues concerning pleasure. This is based on the 
assiunption that comfort is a con elate of pleasure. Therefore individual objectives 
include the maintenance of aspects relating to pleasure. The social objective refers to 
how people select options with the maximimi value within a system of socio-physical 
limitations and opportimities. The aim is to suiwive within a social setting and to 
manipulate the environment to achieve the desired relationships with other people. 
The cultural objective is to manage the enviromnent to define and promote the gi'oup 
and culture identities. It is argued that people act as a social agent to create meaning 
fi'om the environment. The individual recognises that meanings are not only based on 
individual inteipretations, but also on social constiiiction.
However Canter’s (1997) modified model still does not clearly define the relationsliip 
between variations in the physical environment and the proposed structm-e of 
evaluation. One way of establishing the linlcs is to cleaiiy identify and conti'ol the 
goals while changes are made to the enviromnent. This method would also test how 
emotional responses are affected by the changes in the environment. This thesis 
begins to explore the role of the emotional and cognitive/perceptual elements of 
evaluation and provides a systematic examination of some elements from the two 
theories of evaluation.
1.4.3 Summary of the Theory
This section examined Canter’s (1983) theory of how people evaluate their 
environment. The fimdamental featuies were initially outlined and then elaborated. 
These features include the notion of place where people experience the environment 
rather than simply respond to it. Evaluations are defined as a puiposive means of 
completing a goal. It is posited that there are three main components underlying 
evaluations: referent, focus and level facets. Canter’s (1983) proposed method of 
collecting and analysing the data were also considered.
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Applications of the theory were then presented including work by Donald (1994), 
Ki'amer (1995) and Canter (1997). It was shown that although the principle of 
purposive evaluation is supported, the use of the facets is considerably different to 
that originally proposed in the model described by Canter (1983). Some research (e.g. 
Donald, 1994; Ki’amer, 1995) suggested that the evaluations also consist of affective 
qualities which are not addiessed in Canter’s (1983) framework. The evidence 
indicates that research should focus more on examining evaluations of places in 
general rather than specific settings. This involves cleaily identifying the goals, 
functions and activities.
Finally a modified fr amework was described where these aspects are clearly defined 
in terms of how they are used to evaluate the environment (Canter, 1997). However 
the relationship between the variations within the enviromnent and the facets is not 
addressed in the theory. Empirical research is needed to identify the individual goals 
and the relationship between the facets of evaluation and the environmental 
variations.
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2. Study 1: The Effects of a Cut-Grass Odour and Mower 
Sound on Evaluations
The studies in this thesis examine the extent to which Mehrabian and Russell’s 
(1974), and Canter’s (1983) theories account for how people evaluate their 
enviromnent. Using some of the theories’ predictions of how changes in the 
enviromnent alter the basis on which it is perceived provides the basis of these 
empirical investigations of the nature of environmental evaluations.
This chapter will examine enviromnental evaluations made in the presence and 
absence of a sound/odour. The Introduction to this chapter summarises the two 
theories and provides empirical evidence for other ways of monitoring environmental 
evaluations. Empirical evidence (Distel & Hudson, 2001) suggests that evaluations 
may vary across people who can and those who can not identify the stimuli. Also, 
evaluations may be a flmction of how people consider the relationship between the 
words and the stimuli (Van Petten & Rheinfelder, 1995). It is argued that both 
theoretical and empirical aspects must be considered when examining how people 
evaluate then environment.
Study 1 is then described which examines people’s assessments of their suiTOundings 
in the presence and/or absence of a cut-gi ass odour and/or mower sound. During this 
exploratory study evaluations are measured using a scale (the Room Environmental 
Questionnaire, REQ) which incorporates the essential featuies of Mehiabian and 
Russell’s, (1974) and Canter’s (1983) theories. The identifications of the sound and 
odorn*, and ratings of the relationship between words and the environment are 
collected as additional methods of monitoring environmental evaluations. The 
findings of the study reveal that the cut-grass odoui' and the mower sound affect 
evaluations of the environment. Participants considered words from the related (i.e. 
Plant) category to be more related to the odoiu* when the cut-gi ass odour was present 
than when the odour was absent. However the mower soimd was raiely identified 
and pailicipants did not consider the related category to be associated with the sound. 
In order to provide a clearer explanation of these results it is suggested that another 
study should be carried out where the odour and soimd are likely to be identified.
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2.1 Introduction
Talcing the two main theories that were discussed in previous chapter, the Inti'oduction 
to this chapter will consider the essential featuies of the theories wliich relate to how 
people evaluate their environment when changes are made to it. Based on Mehrabian 
and Russell’s (1974) theory it is predicted that the presentation of the soimd/odour 
will only influence evaluations if they elicit changes in participants’ emotional 
responses. In contrast, it is predicted from Canter’s (1983) theory that evaluations 
will only be affected if the sound/odour facilitate or inhibit the completion of the goal. 
The Inti’oduction then focuses on how the ability to identify the stimuli, and the 
relationship between words and the environment could also be used to examine 
evaluations. It is demonstiated that knowledge of the sound/odour’s identity enhances 
its evaluation. Also evidence fiom physiological, memory and Stroop studies suggest 
that people respond differently to words (or events) which are related, compared to 
those which are unrelated to the sound/odour. The theories proposed by Mehrabian 
and Russell (1974), and Canter (1983) do not explicitly address how the relationship 
between events and the enviromnent, and the ability to identify the stimuli affects 
evaluations. The Inti'oduction concludes by stating the main predictions concerning 
how the manipulation of the environment influences evaluations and also describes 
how Study 1 tests these predictions. This study begins to distinguish the basic 
processes underlying environmental evaluations using the two theories together with 
empirical evidence regarding identifications and the word enviroimient relationship.
2.1.1 Review of the Two Main Theories.
In the previous chapter, two theories were discussed concerning how people evaluate 
their enviromnent. Their similaiities and differences can be illustrated by considering 
the main elements of Study 1. hi this study participants are aii anged in a layout 
similar to an exam where each person is seated at their individual desk. Participants 
are required to evaluate their immediate environment while one or two changes are 
made to it. The changes involve the presentation of a soimd and/or odoim The 
participants ai e also required to identify the stimuli (soimd and/or odom) and rate the 
relatedness of a set of words to the ambient enviromnent. How would the two 
theories account for the way that tlie enviromnent is evaluated during these changes?
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According to Mehrabian and Russell (1974), the physical environment is evaluated 
based on the extent to which it stimulates the emotional states (pleasure, arousal and 
dominance) of the individual. On the other hand. Canter’s (1983) approach would 
predict that the physical environment is evaluated based on the extent to wliich it 
fulfils goals of the individual. The goal in this setting would be the completion of the 
various tasks.
Recall from the previous chapter that Mehiabian and Russell (1974) proposed that the 
enviromnent is measured in temis of the infoniiation rate i.e., the degree of 
complexity and novelty within it. Mehiabian and Russell (1974) hypothesised that the 
infoimation rate is directly related to the degi ee of arousal induced by the 
enviromnent. Manipulating the arousal induced by the enviromnent would change the 
evaluations made of the enviromnent. The information rate is differentiated fr om the 
amount of information in the enviromnent. Based on Melirabian and Russell’s (1974) 
fr amework, changes in the amoimt of infoimation fr om the enviromnent alone will not 
affect environmental evaluations. So for example, adding a sound alone (e.g. noise of 
audible conversations in the background) to a classroom will not change evaluations 
of a classroom. However adding a novel sound (e.g. noise of audible lawn mower in 
the background) will change the evaluation of the classroom because there is a change 
the infoimation rate elicited by the enviromnent. Consequently the degree of arousal 
induced is enlianced by the presentation of the novel sound. Melirabian and Russell 
(1974) argue that this principle can also be applied to other aspects of the physical 
enviromnent. So for example, evaluations of a classroom aie more likely to be 
affected by adding an unfamiliar odour than adding a familiar odom to the room.
In contrast Canter (1983) proposed throe facets underlying environmental evaluation: 
referent, degree and level of interaction with the enviromnent. Pmposive evaluation 
involves considering the extent to which the referent (e.g. spaciousness) within the 
level (e.g. of the classroom) fulfils the achievement of the degroe of focus (e.g. 
instmmental) goals (e.g. concentration) of the individual. So in terms of the example, 
purposive evaluation involves considering whether the spaciousness of a classroom is 
instnunental in concentration. Canter (1983) further divided the referent of 
interaction into social and physical components. The physical component consisted 
of two aspects: spatial aspect and aspects refening to comfort and convenience.
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However the theory mainly addresses the spatial aspects while ignoring other physical 
aspects such as the sound and odour. Although Canter’s (1983) theory does not 
address what happens when changes ai e made to the environment assumptions can be 
made based on the theory. When the environment is changed evaluations will only be 
influenced if the goals aie changed simultaneously, or if the changes in the physical 
enviromnent influence the extent to which the goals can be completed.
hi summary, the theories above hypothesise that changes in the environment will only 
influence evaluations if either the participants’ emotional responses (by changes in the 
information load elicited from the enviromnent) or when their goals (or the ability to 
complete these goals) aie changed. During Study 1, environmental evaluations of 
similar but distinct environments are contrasted, wliile participants goals aie 
systematically changed (i.e. different tasks), and self-reported emotional states are 
recorded. Thus, since the goals in each environment are similar, it can be tentatively 
hypothesised that the evaluations of those enviromnents will be similar. However 
some other aspects of the study must be considered before confirming the hypotheses 
tested.
2.1.2 The Role of Identification
One factor that may influence evaluations made across different environments, which 
is not addressed in the above theories, is whether the change can be identified i.e. the 
odour/sound. Studies show that evaluations such as intensity, pleasantness and 
familiarity ratings of an odour are influenced by the ability to coirectly name the 
odour (Distel & Hudson, 2001; Distel, Ayebe-Kanamura, Schiker, Martinez-Gomez, 
Kobayalcawa, Saito & Hudson, 1999, Degel & ICoster, 1999).
In one study Distel and Hudson (2001) proposed that the previous experience of an 
odour influences its perception. It was predicted that spontaneous identification of an 
odour was related to enhanced intensity, pleasantness and familiaiity ratings of the 
odour. The odours were mainly fiom common food products and each odom* was 
presented on an absorbent paper strip. All the odours were tested equally often and 
each participant encountered an odoiu once. Participants rated two sets of twelve 
odoius on a 10cm scale in terms of intensity, pleasantness and familiarity. The scales 
ranged from minimal (0-2cm) to maximal (8-10cm). After rating the odours, the
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participants were asked to provide names or appropriate associations. Each odour was 
coiTectly identified on average by 37% of the participants. The results supported 
Distel and Hudson’s (2001) predictions. Higher median ratings of intensity, 
pleasantness and familiarity were given when the odouis were identified than when 
they were not identified. For those who identified the odour, die median ratings of the 
intensity, pleasantness and familiaiity were 5.0cm, 7.5cm and 7.0cm respectively. In 
contrast the median ratings for participants who could not identify the odour were 
4.3cm, 5.0cm and 3.8cm, respectively for intensity, pleasantness and familiarity.
Distel and Hudson (2001) concluded that the rating differences between the 
conditions where the odour was presented with and without odour names suggest that 
Imowledge of an odour identity enhances the odom evaluation. Distel and Hudson 
(2001) also argued that the findings of the whole study indicate that participants 
match their knowledge of the odour with their immediate olfactory perception. 
However no comparisons were presented concerning those who incorrectly identified 
the odours and those who failed to identify the odoms. Therefore it is imcertain 
whether providing a name per se enliances ratings of the odour or whether it is 
important to provide the coiTect odom name. To the author’s Imowledge, there are no 
published studies that compare evaluations fiom participants who provide correct 
identifications with those who provide incorrect identifications. In Study 1, these 
issues were addressed by asking participants to identify the odour/sound and 
differentiating participants who correctly named the stimuli from those who did not.
Melirabian and Russell (1974) and Canter (1983) do not make any explicit predictions 
concerning how the ability to identify an odour would influence evaluations.
However the results fiom Distel and Hudson’s (2001) study show that the ability to 
name the odour influences evaluations. Studies using physiological measures have 
also demonstrated that naming the environmental sounds and odours influence 
evaluation (Cycowicz & Friedman, 1998; Royet, Koenig Grégoire, Cinotti, Lavenne, 
Le Bars, Costes, Vigouroux, Farget, Sicard, Holley, Mauguiiere, Comar & Froment, 
1999; Tranel, Damsio, Eichhom, Grabowski, Ponto & Hichwa, 2003).
When people are asked to identify sounds and odours they tend to provide a name of 
the stimuli (e.g. car soimd or banana odom) rather than describing the olfactory or
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acoustic characteristics (e.g. high pitched sound or sweet smell). Based on the 
assumptions underlying episodic memory, researchers propose that sounds and odours 
aie stored in relation to events. For example, Balias and Howard (1987) defined an 
environmental sound as one that is produced by an event, and has meaning by virtue 
of its causal relation to the event. Similarly, Schab (1991) reports that an odour is 
referred to by the object which best characterises it. Names generated for sounds and 
odouis reflect idiosyncratic experiences (e.g. identifying the smell of mould as 
“gi'anddad’s attic”). Furtheimore the mapping between soimds/odours and names is 
not a one-to-one, but a several-to-several relationship. A number of names can be 
given to one odour (e.g. strawbeny odour can be identified as raspbeiTy or bliiebeny) 
and similarly a number of odours can be given the same name. This has also been 
obsei-ved in sound, for example the sound click-click can be identified as a ballpoint 
pen, a camera, a light switch to name a few alternatives. Balias, Sliwinski, and 
Harding (1987) demonstrated that Hick’s (1952) law was applicable to soimd 
identification where the time taken to identify a common sound was a function of the 
logarithm of the number of alternatives that were given for the cause of the sound. 
Some alternative identifications of a target soimd (e.g. click-click) will cany the 
conect meaning of the sound (e.g. camera, pictine talcing) whereas other alternatives 
identifications will carry different meanings (e.g. ballpoint pen, light switch).
It is possible that different meanings underlying a label may lead to different 
evaluations, even when the label closely characterises the sound/odour. This raises a 
question that is not yet addressed in previous reseaidi. Does the type of label given to 
a sound/odour influence evaluations? A way to address this issue would be to 
contrast the evaluations made by people who made conect identifications with those 
who made other types of identifications. In Study 1, this issue was addiessed by 
classifying identifications into thiee categories: conect identifications, identifications 
that did not refer to the target stimuli but refeiTcd to things that smelled/soimded 
similar to the stimuli (borderline identifications) and incoixect identifications. The 
identifications made in the presence of tlie stimuli were also compared with 
identifications made when the stimuli aie absent. This comparison seiwed as a 
manipulation check to determine whether participants are sensitive to the different 
enviromnents.
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In addition to analysing identifications, there are other ways in which the evaluations 
can be studied such as by examining how people assess material in relation to the 
enviromnent. If the soimd and odour are perceived or identified in relation to events 
as proposed above (refer to Balias and Howaid, 1987 and Schab, 1991), then asking 
participants to rate events in relation to the stimuli should indicate the way in which 
the environment is perceived. When a sound/odour is present, events which are 
typically associated to the stimuli should be considered more related to the 
enviromnent than events that are not associated to it. Furtheimore, if the sound and 
the odour are coixectly identified, then the conesponding events would be considered 
to be related to the stimuli. So for example, if the sound of a police siren was 
correctly identified, then participants should consider events such an accident or 
emergency as more related to the sound than a christening or exam. The ratings of the 
related events should also be influenced by the presence and absence of the 
sound/odour, whereas mnelated events should not be affected by the stimuli. So for 
example, accident should only be considered to be related to the environment when 
the police sound is present, whereas exam should be considered similarly whether the 
sound was absent or present.
Mehiabian and Russell (1974) do not address how people perceive their environment 
in relation to external events. However Canter (1983) does account for how people 
perceive their enviromnent in relation to their purposes. Furtheimore it can be 
implied fiom Canter’s (1977) theory of place that the environment is perceived as an 
coalesce of activities, or events and the physical suiTounding. However Canter’s 
(1983) evaluation fiamework fails to account for how evaluations aie influenced by 
the perceptions of activities which are related or umelated to the enviromnent.
The next section will discuss some studies which have compared perfoimance 
between related and umelated events in the presence of a sound/odour. These studies 
typically involve examining performance in tasks using words, which reflect events 
that vary in the degree of relatedness to the stimuli.
2.1.3 Word-Environment Relationship
The relationship between the material (e.g. words, pictmes etc) and the odour/sound 
influence the processing of both the material and enviromnent. This has been
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demonsti ated in a number of physiological studies (for example, Grigor, Van Toller, 
Behan & Richai'dson, 1999; Saiafaizi, Cave, Richardson, Behan & Sedwisk, 1999; 
Van Petten & Rlieinfelder, 1995).
For example. Van Petten and Rheinfelder (1995) used Event Related Potentials 
(ERPs, small fluctuations in the EEG which are time locked to sensory, motor, or 
cognitive events) recorded from the scalp to examine the relationship between words 
and environmental sounds. They based their studies on evidence that a component of 
the ERP most closely tied to language processing was a late negative wave peaking at 
about 400 msec post-stimulus onset otherwise called N400. When word pairs or lists 
are visually presented, the amplitude of the N400 is smaller if the eliciting word is 
semantically related to the prior word than if the eliciting word is unrelated to the 
prior word. This effect is also obseiwed in other sensory modalities such as audition 
and American Sign Laguage. Van Petten and Rheinfelder (1995) pointed out that few 
physiological studies compared words with non-linguistic sounds. They predicted that 
reaction time would be faster if an eliciting word is semantically related to a prior 
sound than if it was unrelated to the sound. This would be reflected in smaller N400 
amplitudes for related words than for um elated words.
The sounds consisted of animal vocalisations (e.g. bark), non-speech human somids 
(e.g. cough), musical instruments (e.g. piano) and sounds that were described as 
events (e.g. horses hooves striking a pavement). The extent to which the sounds could 
be identified, and the relationship between the soimd and the words used in the main 
study was deteimined in a pilot study. The sounds were converted to a digital card 
and presented on a PC computer with volume setting at 72 dB.
After demonstrating that reaction time was faster for words that were semantically 
related to a prior sound than for umelated word, the stimuli was used to test the 
second prediction. The second prediction was tested by asking participants to report 
whether a target stimulus (consisting of portions of soimd and words fiom the first 
main study) matched or mismatched selected stimuli. Each participant was exposed 
to one of the two stimulus lists assigned to either the sound/word gi oup or word/sound 
gi'oup. A tiial in the sound/word group consisted of a word, followed by a sound, 
which was then followed by the sound target stimulus. A trial in the word/soimd
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group consisted of a sound, followed by a word, which was then followed by the word 
target stimulus. Each sound was presented for approximately 2500msec and the word 
dmation ranged from 352-939msec. Participants were required to listen to all three 
stimuli and then indicate whether the target stimulus matched or mismatched the 
second stimuli. For each pailicipant, EEGs were recorded thimighout the study from 
valions locations on the scalp. The N400 amplitudes were observed during the 
presentation of the sound and the word and before the presentation of the target 
stimulus to avoid a decision related P300 potential, which may occur in the same 
latency range as the N400. (The reason why P300 potentials were differentiated from 
N400 was because previous research using P300 amplitudes as the dependent variable 
(e.g. Lorig, 1991) has found that these amplitudes vary with reaction time and task 
difficulty. However the variations in the P300 amplitudes only occur when 
participants are asked to make decisions about the stimuli. Therefore it would be 
difficult to establish whether the vaiiation in the P300 and/or the N400 was a product 
of the experimental manipulation or the fact that participants had to make a conscious 
decision about the relatedness of the stimuli to the target. Differentiating N400 from 
P300 by obsemng the N400 before the participants responds made it easier to 
ascertain whether the manipulation alone affected the N400.)
The results supported Van Petten and Rlieinfelder’s (1995) predictions. Smaller N400 
amplitudes were elicited for words that were related to the sound than umelated 
words. The ERPs were generally more positive in the left than in the right 
hemisphere, but the effect of word relatedness was observed in both hemispheres.
The ERPs elicited when the sound followed the word was also analysed. The 
relationship to the preceding word also influenced the response to the sounds: related 
sounds elicited smaller N400 amplitudes than the um elated soimds. However, in 
contrast to the results obseiwed for the words, the difference between the related and 
unrelated soimds was larger in the left than the right hemisphere. The overall N400 
amplitude was similar for both sounds and words in teiins of general moiphology, 
latency and scalp distribution in the anterior-posterior dimension.
Van Petten and Rheinfelder (1995) concluded that the relationship between the 
spoken words and environmental soimds influence the processing of both words and 
sounds. They also aigued that the asymmetrical effect of laterality suggests that the
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two cerebral hemispheres contiibute differentially to the processing of soimds and 
words. The findings are in accord with previous research (Van Petten & Kutas, 1988) 
suggesting the processing of words is generally dependent on the left hemisphere 
dominance on language processing and a gi eater involvement of the right hemisphere 
in the processing of environmental sounds than in words. However the findings 
demonstrate that words and enviromnental soimds are processed similarly. This is 
based on the fact that the effect of the relationship between the sound and the words 
was obseiwed in thi'oughout the anterior-posterior dimension.
It is uncertain whether the findings can be generalised to sounds with dmations long 
enough to allow for it to be conectly identified. This is because no evidence has been 
found which extends Van Petten and Rlieinfelder’s (1995) work to sounds of longer 
duration. Their study also does not address whether discrete paired stimuli would be 
processed in the same way as single different words with a single continuous 
background sound. Also there was only one soimd-word combination for each sound 
so it can not be deteimined how people will respond to a large sample of words which 
vary in the degree of relatedness to a specific sound. People noiinally encounter 
many things which vary in the degree of relatedness to an ambient enviromnent. A 
larger sample of words (or other cueing material) would have to be used for studies 
like Van Petten and Rheinfelder’s (1995) to be more comparable to everyday life.
In contrast, Study 1 involved presenting participants with a relatively large sample-of 
words to obtain single evaluation of different words in the presence of a continuous 
sound. If Van Petten and Rheinfelder’s (1995) results extend to continuous sounds, it 
can be expected that the evaluation of words which are related to the soimd would be 
influenced by the presence and the absence of the sound. Um elated words would be 
unchanged by the soimd manipulation. It can be predicted that a similai* effect on 
words which vary in their relationship with the odour would be observed when the 
odour in the environment is manipulated. Evaluations of words which ai e related to 
the odour would be influenced by the presence and the absence of the odour whereas 
umelated words would remain unchanged.
Studies investigating the relationship between odour and words using a relatively 
larger sample of words (or visual cues such as pictm es and drawings) for each odour
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have also demonstrated differential performance between related and nnielated words 
(Schab, 1990; Degel & Koster, 1998; Pauli, Bourne, Diekmann, Birbaumer, 1999; 
Pai'ker, Wateiman & Gellatly, 2000). In a context reinstatement study Paiker, 
Watennan and Gellatly (2000) foimd that in the presence of a lemon odour enlianced 
memory perfonnance was obseiwed for semantically related words than umelated 
words. Pauli et al (1999) used the Stroop Effect to show that the presence of an odour 
interferes with the performance on odour related words.
These studies clearly show that the relationship between the word and the 
sound/odom* influences perfoimance. However the studies do not report whether 
participants aie asked to name the stimuli. This would be useful in inteipreting the 
results from the studies to determine whether the participants similarly identified the 
stimuli. The extent to which the words are considered to be related to the 
environment could be a function of the accuracy of identifying the sound/odour. The 
theories proposed by Melirabian and Russell (1974), and Canter (1983) do not 
adequately account for how the accuracy of identifying an enviromnental aspect is 
associated to the way an event (or word) is perceived in relation to the environment. 
Study 1 begins to examine this relationship. In Study 1, participants were asked to 
rate words varying in the degree of relatedness to the sound/odour. The ratings were 
analysed in light of how well participants identified the stimuli. The next section will 
describe Study 1 in more detail.
2.1.4 The Present Study
In Study 1 participants were exposed to four conditions reflecting four different 
environments to investigate how evaluations varied across these enviroimients. The 
conditions varied with respect to whether the environment contained an odour and/or 
a continuous sound, or neither of the stimuli, hi other words, each condition had 
either a continuous sound, an odour, both or none of the stimuli.
In each condition, the pai'ticipants were asked to evaluate various dimensions of a 
classroom: Teniperatme, Lighting, Spaciousness, Noise and Smell. For practical 
reasons, the study was carried out in a classroom as opposed to a specially designed 
soimdproof chamber or similar setting.
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The scale used to evaluate the environment was a modified version of the Room 
Enviromnent Questionnaire (REQ). This allowed some of the elements fr om the 
theories to be tested in a systematic manner and avoid the limitations associated with 
using either of the scales suggested by Melirabian and Russell (1974), and Canter 
(1983).
The REQ included measures of the emotional aspects of the environment consistent 
with Melnabian and Russell’s (1974) theory. The Positive and Negative components 
of the REQ reflected the emotional responses to the environment, although arousal 
was not directly measured. These measures were used to monitor the emotional 
responses experienced across the four conditions. It is hypothesised that the initial 
presentation of the soimd and the odom* should influence the infoimation load elicited 
fr om the environment and this should be reflected in the questiomiaire. When tlie 
stimuli are re-presented, then there should be no change in the infoimation load 
compaied to when the stimuli aie presented sepaiately as tlie stimuli are no longer 
perceived as being novel. Therefore ratings of the Positive and Negative components 
on the REQ should not change.
The scale also included an item assessing the use of the environment to complete a 
specific goal i.e. concentration, consistent with Canter’s (1983) theory. The Cognitive 
component of the REQ reflected the evaluation to which the environment fulfilled a 
specific goal. Although the enviromnents were different in which the evaluations 
were made, the tasks completed in each one were the same, and therefore there should 
be no change in the level of concentiation needed to complete the task. However it is 
possible that the changes in the environment could be so extreme that the pai'ticipants 
may be disturbed and the distmbance may be confounded with the effect of the 
change in the environment per se. Therefore the stimuli was presented above 
tlireshold, so that the participants could detect the sound and the odour, but not at a 
level that caused any harm to the participants.
After completing the questionnaire, participants were asked to rate a list of words 
varying in the degree of relatedness to the environment. This made it possible to 
ascertain whether the sound/odour was perceived coixectly. In the presence of the 
sound and/or odour, it was expected that the environment would be considered more
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associated to the related words than the nnielated words. This would be reflected in 
the enhanced ratings of the related words compai ed to the unrelated words. It was 
also expected that the presence and the absence of the stimuli should influence the 
evaluations of the related words whereas the unrelated words should remain 
unaffected. This would be reflected in the enlianced ratings of the related words when 
the sound and/or odour was presented compared to when the stimuli were absent. The 
ratings of the um elated words should be consistent in the presence and the absence of 
the stimuli. However this would be dependent on whether the stimuli were conectly 
identified. Therefore the participants were asked to identify the predominant sound 
and odour in the environment at the end of each condition. The identifications were 
completed at the end to reduce the risk of evaluations being based on verbal 
identifications instead of perceptual experience.
These tasks were repeated in the presence and absence of a mower sound and/or cut- 
grass odour. Previous research on the ability to identify these stimuli is limited. The 
available evidence suggests that the mower sound is relatively hard to identify. 
Marcell, Borella, Greene, Ken* and Rogers (2000) reported that the lawn mower sound 
used in their study was ranlced in a table 120 environmental sounds listed in 
descending order of naming accuracy. The naming accuracy for mower ranged fiom 
50%-74%. In another study, the naming accuracy for mower was 32% (Balias, 1993). 
Although there is no available evidence for the ability to name the cut-grass odom, 
there is a study which has used cut grass odom to investigate whether the relationship 
between the ambient odom and magazines affected magazine sales (Schifferstein & 
Blok, 2002). The findings indicated that the relationship between the odour and the 
magazine did not influence magazine sales. A reason suggested for the null effect 
was that the cut-giass smell was not considered to be appropriate or relevant for the 
magazine. Therefore it would not be likely to influence the evaluation of the product. 
Study 1, therefore, might in principle provide clearer answers as to why sometime the 
relationship between words and the ambient environment does not influence 
evaluations.
So to summaiise, the aim of Study 1 is to deteimine whether the presentation of the 
cut-grass odom* and tlie mower soimd alter the basis on which the Temperature, 
Lighting, Spaciousness, Noise and Smell of the environment are evaluated. Based on
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the elements from the two theories, the Positive and Negative ratings of the REQ will 
be affected by the initial presentation of the stimuli. The evaluation of the 
environment when each stimulus is presented in isolation will be similar to 
evaluations made when the stimuli are presented together. As the tasks carried out 
across the study will be the same, it is predicted that the presentation of the cut-gi ass 
odour and the mower sound will not change the Cognitive ratings. These evaluations 
will be based on the fact that pai'ticipants will conectly identify the cut-gi ass odour 
and the mower sound. The extent to which the stimuli can be perceived conectly will 
be demonsti ated by perfoimance on the identification tasks and the ratings of the 
relationship between the stimuli of a coipus of words. Specifically, it is predicted that 
the environment would be considered more associated to the related words than the 
um elated words. This would be reflected in the enlianced ratings of the related words 
when the sound and/or odour was presented compared to when the stimuli were 
absent. The presentation of the stimuli will not change the ratings of the um elated 
words.
2.2 Method
2.2.1. Participants and Design
Sixty-four (six males) 1®^ year psychology imdergraduate students of the University of 
Suixey participated as part of a lab class. The mean age was 19.4 years (range = 18 -  
33 years). Participants were divided into fom groups and at least one male was in 
each gi'oup. Infoniiation about any health conditions that may affect their 
perfoimance was collected and tlnee participants reported having a cold or any other 
illnesses that may affect their olfactory abilities. No student reported any hearing 
difficulties.
The dependent variables were the ratings of the relationship between a set of words 
and the predominant smell and noise, REQ ratings and identifications of the 
predominant smell and noise. The independent vaiiables consisted of the presentation 
and removal of the mower soimd and the cut-grass odom', the room in which the 
environment was rated and the relatedness of the words to the stimuli.
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A four-factor mixed design was used. The factors were the enviromnental ratings, 
condition, room in which the environment was rated, and the first condition rated in 
each room.
Two factors were within-subject factors: environmental ratings and condition. The 
enviromnental ratings were categorised into four components: hitensity. Positive, 
Negative and Cognitive. The environment was rated in four conditions: neutral, 
neutral plus sound, neutral plus odour, and neutral plus sound and odour.
The remaining factors were betWeen-subject factors i.e. the room in which the 
environment was rated and the first condition rated in each room. The pai'ticipants 
made their evaluations in two rooms (Room A or Room B). Approximately equal 
numbers of participants were assigned to each room. Half of the participants made 
their evaluations in Room A dining the neutral and the neutial plus sound conditions 
and in Room B during the neutral plus odour and neuti al plus soimd and odom 
conditions (AB group). The other participants made their evaluations in Room B 
dining the neutial and neutral plus sound conditions and in Room A during the 
remaining two conditions (BA group). The remaining factor was the fust condition 
rated in each room. The order of sound presentation was comiterbalanced. Within in 
each room, equal nmnbers of pai'ticipants were assigned to the two gi'oups, which 
detemined the condition in which they made their first set of ratings in each room. 
During the first two conditions, half the participants made their first set of ratings in 
the neutral condition, whereas the remaining participants made their first set of ratings 
in the neutial plus sound condition. When the participants moved to their second 
room, half the participants made their first set of ratings in the neutral plus odour 
condition, whereas the remaining participants made their first set of ratings in the 
neutral plus sound and odour condition.
2.2.2. Environmental Manipulations and Evaluation Measures
The enviromnental manipulations consisted of the presentation of the stimuli and the 
room in which the evaluation was made. The stimuli consisted of a cut-grass odour 
and a mower sound. Two distinctly different rooms -  A, B - located on different 
floors were utilised in the study. Within the rooms each participant was given a 
booklet (containing the evaluation measures) to complete their evaluations dming the
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study (see Appendix 3). A consent fonn, foui’ REQs and four wordlists were 
contained in a booklet. The consent fomi was the first page of the book and was 
followed by a REQ. Each REQ was followed by a wordlist. hi the following 
sections the environmental manipulations and the evaluation measures are described 
in more detail.
2.2.2.1 Stimuli
The cut-grass odour was presented by two wall-mounted canisters (Dale Air Products 
Odourizer Units), which diffused the odour gradually in the rooms. The odomisers 
were started fifteen minutes before the odour condition. The soimd consisted of a tape 
recordings of a hand operated grass mower (as opposed to an electric or petiol 
mower). The mower soimd had a cyclic pattern of rattling and mechanical somids 
with brief periods of silence between each movement of the mower. The mower 
sound was presented at 40dB and was measmed using a Dawes sound level meter, 
1400G. The sound was presented using a Panasonic portable tape player, RQ -  L30, 
tlnough a set of tliree speakers (Q1 spealcer, 2-way Bass reflex. Kef Audio); each 
speaker was placed in one of the tlu'ee corners of the rooms. The sound was amplified 
using the Sony Integrated Stereo Amplifier, TA -  FE570.
2.2.2.2 Rooms
The main reasons for using two different rooms was to maintain participants’ 
involvement in rating the enviroimient, and to assess whether the same sounds and 
odours would be perceived differently in the different rooms. Neither rooms had 
windows. Although the actual spaces of the two rooms were in comparable volume, 
an area of Room A was sectioned and utilised for the present study. The volume of 
the area used in Room A was 40.4 m  ^with the height 2.63m, width 3.2m and length 
4.8m. Room A was a squaie-shaped cluttered room with dark beige walls and 
florescent strip lighting. Participants sat in thi*ee rows facing away from the door on 
chairs that were aixanged with an aisle situated half way through the row of chairs. 
Room B was slightly larger and, on average, 2 °C wanner tlian Room A. The 
temperature was measiued using the Comiark type 2001 electronic themionieter. The 
volume of Room B was 50m^ with the height 2.62m, width 3.38m and length 5.8m. 
Room B had white walls with bright florescent strip lighting and was brighter tlian 
Room A (210Lux and 200 Lux respectively). The lighting was measured using the
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Minotta Clirome Meter, CS -  100, Participants sat in two rows with the door to their 
right. Each room was rated twice using the environmental measures i.e. Room 
Enviromnental Questionnaire and the Wordlists.
2.2.2.3 The Room Environmental Questionnaire (REQ)
The REQ required the participant to rate the Temperature, Lighting, Spaciousness, 
Noise and Smell of the room on seven subjective five-point anchored analogue scales. 
The seven scales were concentration, pleasantness, comfort, reminder, sickness, 
oppression and intensity.
The REQ used in the present study was developed fi om an earlier version of the 
questionnaire. The earlier version comprised of six aspects of the room 
{Temperature, Lighting, Appearance, Spaciousness, Noise and Smell) each containing 
nine subjective scales (alertness, concentiation, comfort, claustrophobia, nausea, 
tolerability, evocativeness, pleasantness, wish to stay or need to leave). Principle 
Components Analyses revealed tluee main man-enviromnent interactions: pleasant 
feelings towai'd the environment, the extent to which the environment induces ill 
feelings, and whether the environment facilitates concentration. The subjective scales 
were revised into 3 components:
1. Pleasantness and Comfort Scales = Positive
2. Sickness and Oppression Scales = Negative
3. Concentration and Reminder Scales = Cognitive
The Positive and Negative components were independent of each other. This can be 
conceptualised similarly to the relationship between the components in the Positive 
and Negative Affect Scale (PANAS, Watson, Clark, & Tellegen, 1988). This 
relationship contrasts to one where the Positive and Negative components are 
negatively related to other (or being on opposite ends of the same dimension).
The REQ used in the present study was constructed using the six subjective scales 
(see above) with an additional component called “Intensity”, which was included to 
collect participants’ evaluations of the sti ength of each environmental aspect. The 
enviromnental aspects of the REQ were reduced fi om six to five as the ""Appearance"'
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aspect of the scale was excluded. So the REQ consists of five enviromnental aspects 
{Temperatime, Lighting, Spaciousness, Noise and Smell). Each enviromnental aspect 
contained seven scales (concentration, pleasantness, comfort, reminder, sickness, 
oppression and intensity). For Study 1, the scales were analysed in tenus of the four 
components: Positive, Negative, Cognitive and Intensity. After the participants 
completed the REQ, they were asked to use a wordlist to rate the relatedness of a 
corpus of words to the environment.
2.2.2.4 Wordlists
The wordlists consisted of 96 words (see Appendix 4) from eight categories selected 
fr om previous context reinstatement studies and word rating tasks conducted at the 
University of Surrey. Thi ee words were selected fr om each category to fomi a 24- 
item wordlist. Altogether fom wordlists were created fr om the eight categories so that 
each word appears only once across the wordlists. Within each wordlist the words 
were presented in lower case in alphabetical order. The words were presented in a 
single column in the centre of the page. A five-point anchored analogue scale was 
located on both sides of each word. The scale to the right of the word required the 
participant to rate the word in teims of how closely it was related to the predominant 
soimd in the room. On the scale to the left of the word the paificipant was required to 
rate the word in tenus of how closely it was related to the predomiuant odour iii the 
room. At the end of each wordlist, the pai'ticipant was required to identify the 
predominant odour and sound in the room. The order of the four wordlists was 
completely counterbalanced using the Latin squaie design.
2.2.3. Procedure
The first two conditions were conducted without the cut-grass odour and the latter two 
conditions were conducted in the presence of the odour. The procedure was carried 
out in this manner because pilot studies revealed that there were problems in 
evacuating the odour fr om the room m a short period of time. It was decided to 
inti'oduce the smell towards the end of the procedure so that sufficient time would be 
given to de-odourise the rooms.
Pai'ticipants were assigned to one of the four gi oups depending on the room and the 
condition in which they first rated each room: AB (neutral/neutral plus sound and
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odour), BA (neutral/neutral plus odour), AB (neutral plus sound/neutral plus odour) or 
BA (neutral plus sound/neutial plus soiuid and odour). Participants were not tested 
individually but in the gi'oup in which they were allocated. Each gi'oup was tested 
individually in the allocated room. At the beginning of the first condition, participants 
were given the booklet and instmcted that they were not allowed to turn the page until 
instructed by the experimenter. They were informed that they would be asked to use 
the REQ to assess various enviromnental aspects of the room and also to rate a list of 
words in terms of their similarity to the environment. The participants were also told 
that the predominant smell or noise in the room, in which they made tlie judgements, 
would be changed and reassured that the changes would not be damaging or injmious.
Pai'ticipants who made their first set of ratings in the neutral condition were then 
instructed to turn the page and complete the first REQ. When all the participants had 
completed the questionnaire, they were instmcted to turn the page to complete the 
word-rating task and attempt to identify the predominant smell and noise in the room. 
The first condition was completed within 10-15 minutes. When all the participants 
had completed the word-rating and identification task, the experimenter tinned on the 
tape and then instmcted the pai'ticipants to complete the second REQ, word-rating and 
identification task in the presence of the sound. The second condition was completed 
within 9-12 minutes.
For the participants who made their first set of ratings in the neutral plus sound 
condition, the experimenter tinned on the tape immediately after the explaining the 
procedure of the experiment and then insti'ucted the participants to turn the page and 
complete the first REQ. When all the participants had completed the questionnahe, 
they were instructed to tui'ii the page to complete the word-rating and identification 
task. When all the participants had completed the word-rating and identification task, 
the experimenter turned off the tape and then instmcted the pai'ticipants to complete 
the second REQ, word-rating and identification task in silence. These participants 
completed the first two conditions within approximately the same time as the 
participants who made their first set of ratings in the neutral condition.
After the first two conditions all the booklets were collected and the gioups were 
taken to a waiting room which was on a different floor situated away from Room A
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and Room B, during which time the odour was introduced into both rooms. After 
waiting for 15 minutes, the gioups were moved to their allocated rooms. The booklets 
were then returned to each pai'ticipant. When each participant received their booklet 
they were instructed to tmii the page to the third REQ in the booklet. The participants 
who made their first set of ratings in the second room during the neutral plus odour 
condition then completed the third REQ, word-rating and identification task in silence 
before completing the fourth REQ, word-rating and identification task in the presence 
of the sound. For the pai’ticipants who made tlieir first set of ratings in the second 
room diu'ing the neutial plus sound and odour condition, tlie experimenter turned on 
the tape immediately after returning the booklets to each participant. The participants 
were then instructed to complete the third REQ, word-rating and identification task in 
the presence of the sound before completing the fourth REQ, word-rating and 
identification task in silence. Both groups completed the last two conditions witliin 
20-25 minutes.
Finally all the booklets were collected and the gioups retiuned to the waiting room 
where they were thanked for their participation and completely debriefed.
2.2.4. Data Analyses and Scoring Procedures
The ratings were analysed to determine how the environmental evaluations were 
influenced by the presence/absence of the cut-grass odour and/or the mower sound. 
The design of the study allowed for pair-wise comparisons to be earned out between 
the conditions (neutial, neutial plus mower soimd, neutral plus cut-grass odour, and 
neutial plus mower sound and cut-giass odour). The main dependent measuies were 
the identifications of the predominant sound and odour, the environmental ratings 
fi om the REQ and the ratings of the relationship between the words and the 
enviromnental sound and odour. The data analyses and the scoring procedures for the 
tluee main dependent measures were as follows:
2.2.4.1 Identifications
The initial tabulation of the identifications revealed that the odom' and the sound were 
raiely conectly and consistently described as “gi'ass” or “mower”. The identifications 
frequently consisted of combination of several different but appropriate words (e.g. 
“flowers/garden” for “cut-grass”) or a combination of the con ect word with
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extraneous information (e.g. “flowery insect repellent” for “cut-gi-ass”). Therefore it 
was necessary to develop a set of criteria for evaluating multiple identifications of the 
stimuli.
The corpus of odour identifications generated during the neutral plus odour, and the 
neutial plus odour and soimd conditions was used to discover consistencies in the 
odour identifications. Similaily a coipus of sound identifications generated during the 
neutral plus sound, and the neutial plus sound and odour conditions was used to 
discover consistencies in the sound identifications. For example, the tabulation of the 
identifications for the cut-grass odoiu* revealed that a coixect identification should 
include green vegetation (e.g. “forest”) because 17 unique identifications made 
reference to gieen vegetation during the neutral plus odoiu condition.
In addition to developing the scoring criteria based on the fr equency of the 
identifications, like Mai'cell, Borella, Greene, Keix and Rogers (2000) and Van 
Deiweer (1979), considerations were made regarding whether the identifications 
adequately described the target stimuli. So for example, the identifications refening 
to gi'een vegetation were differentiated fr om identifications refening to household 
products (e.g. “Floor Clean (pine/lemon)”). Although 15 unique identifications made 
reference to household products during the neutral plus odour condition, these 
identifications were not classified as conect. It was appreciated that some cleaning 
products consist of odoius similar to the cut-grass odoiu used in the study. 
Identifications refening to green vegetation capture the target odoiu whereas 
identifications referring to household products suggest a different (non-target) odour. 
The difference in the odour referent suggested by the identifications may influence the 
identifications made when the sound is presented with the odour. The identifications 
that did not refer to the target odoiu but smelled similar to the “cut-giass” odoiu were 
classified as neai* hits (borderline identifications).
A similar criterion was used for the identifications made diuing exposuie to the 
mower sound. The scoring criteria for identifications made diuing exposure to the 
mower sound was also based on the fi equency of the identifications and whether the 
identification referred to the target sound i.e. mower. Identifications referring to the 
sound (e.g. “Cutting Grass/Lawn Cutter”) were classified as conect identifications.
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The identifications that did not refer to the target sound but sounded similar to cyclic 
pattern of rattling sounds with brief periods of silence between each movement (e.g. 
“Sawing”) were labelled as borderline identifications.
Other identifications were classified as conect when they fulfilled at least one of the 
following characteristics:
1. An obvious spelling mistake of the target stimuli (e.g. ”laun cutter” for “lawn 
cutter”).
2. A word or phiase containing the conect root word but with a different 
giammatical ending (e.g. “woods” for “wood” as identifications refening to green 
vegetation).
3. A conect identification with additional information (e.g. “flowery insect 
repellent” for “cut-giass”).
The remaining identifications were classified as either a near hit (i.e. identifications 
that did not refer to the stimuli but smelled or sounded similar to the stimuli) or a miss 
(i.e. inconect identifications). An identification was classified as inconect when the 
identification fulfilled at least one of the following characteristics:
1. An inaccurate description of the stimuli (e.g. “mobile phone” for “mower”).
2. Consisting only of an adjective word or plirase (e.g. “strong” or “loud”)
3. A broad, ambiguous or generalised description to the extent that it could be 
applied to a number of odours or soimds (e.g. “Outdoor Smell” for “cut-giass” or 
“Something moving” for “mower”).
4. A synonym for “nothing”, “quiet”, or absence of identification.
Fom* individuals, two of which were imaware of the purpose of the research, then 
independently sorted each identification into one of thi'ee categories coixesponding to 
the stimuli. For tlie cut-grass odour, the categories were as follows: (a) Odours 
associated with Grass/Green Vegetation: (b) Odours associated with Household 
Products: (c) Other. For the mower sound, the categories were as follows: (a) Sounds 
associated with hand operated grass mower (as opposed to an electric mower): (b) 
Sounds associated with a cyclic pattern of rattling sounds with brief periods of silence
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between each movement: (c) Other. A discussion was held with the sorters to settle 
any disagreements before using the agieed criteria to score the identifications.
The scoring criteria were then applied for the identifications made in all four 
conditions.
Multiple McNemar tests (p>0.05) were cairied out to test whether there were reliable 
differences in the identifications (hits, neai* hits and misses) between conditions (e.g. 
neutral and neutral plus sound conditions, neutral and neutral plus odour conditions 
etc...). Pair-wise comparisons using the McNemai* test were made instead of the Chi 
Square Test because the study involved related samples and yielded nominal data.
The alternative non-parametiic (The Chi Square Test) was not used because, in most 
of the contingency tables, more than 20% of the cells had an expected fi equency of 
less than five and yielded a minimum expected count of 0.31.
2.2.4.2 Environmental Ratings
Recall that a fom-factor (4 x 4 x 2 x 2) mixed design was applied to caixy out the 
study. The factors were the environmental ratings, condition, room in which the 
environment was rated, and the first condition rated in each room.
Participants were divided into two groups; Group 1 (AB) consisted of participants 
who rated Room A in their first two sets of ratings before making their remaining 
ratings in Room B, Group 2 (BA) consisted participants rated the two rooms in the 
reverse order. Within each room, the order of sound presentation was 
counterbalanced where participants were assigned to the two groups, which 
determined the condition in which they made their first set of ratings in each room. 
The reason for the counterbalancing of the sound presentation was to control for order 
effects. However as the soimd counterbalancing was not the main focus of the present 
study and for simplicity, the analysis incorporating the sound counterbalancing 
manipulations aie not included in the results section.
A 4 X 2 mixed ANOVA was conducted to analyse the effect of the mower sound and 
the cut-grass odour on the evaluations for each aspect of the environment: 
Temperature, Lighting, Spaciousness, Noise and Smell. The within-subject factor was
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the condition (neutral, neutral plus mower sound, neutral plus cut-grass odour, and 
neutral plus mower sound and cut-grass odoui). The between-subject factor was the 
order in which the participants rated the two rooms.
All follow-up analyses to the main effect of conditions (with no reliable interactions) 
examined whether the mower soimd and/or the cut-gi ass odour affected the 
enviromnental evaluations. The follow-up tests consisted of all pair-wise 
compansons among the four conditions using Bonferomii adjustments to control for 
Type 1 eiTor (p<0.05).
For cases where a reliable interaction was found, one-way related ANOVAs were 
conducted for each group to reveal the cause of reliable interactions. Follow-up 
analyses to the main effect of conditions within a group examined whether the mower 
sound and/or the cut-grass odour affected the enviromnental evaluations. Post-hoc 
tests using Bonferonni adjustments were conducted to make pair-wise comparisons of 
the environmental evaluations between the conditions (p<0.05).
Separate analyses were earned out for each scale (Intensity, Positive, Negative, and 
Cognitive).
2.2.4.3 Word-Environmeiit Relationship Ratings
The mean rating of the word relatedness to the predominant sound and odom* was 
obtained for each categoiy in each condition. Recall tliat in each condition, 
participants considered the relationship between the environmental sound and odour, 
and a list of words. The wordlists consisted of three words taken fi*om the eight 
categories. The categories varied in the degree to which they were related to the cut- 
giass odour and the mower sound.
There were two main assumptions underlying the analyses of the mean rating of the 
word relatedness to the predominant soimd and odour. One assimiption was that the 
twelve words from each category were randomly allocated to each wordlist. The 
other assumption was that the twelve words within each category were similarly 
related to the environmental stimuli.
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With respect to the first assumption, although the words were not randomly allocated 
to each wordlist, the wordlists were caiefiilly counterbalanced so that each word was 
evaluated an equal number of times in each condition. Analysing the ratings of each 
word across all the conditions could verify the efforts made to meet the first 
assumption. The second assumption could be addressed by analysing the mean 
standard deviation of the three words for each category across tlie conditions. Tliis 
would be done to determine whether the presence and/or absence of the stimuli 
influenced the similarity in the relationship between the tlnee words in each category 
and the stimuli. However as this was not the main focus of the study these analyses 
were not conducted.
A repeated measures two-way ANOVA was used to investigate the interaction 
between the independent variables of condition (neutral, neutral plus sound, neutral 
plus odour, and neutral plus soimd and odom') and category (Bedroom, Car, Cooking, 
Health, Kitchen, Plant, Reading and Seaside) on the word-environment relationship 
ratings.
One-way related ANOVAs were conducted for each category to reveal the cause of 
any reliable interactions. Follow-up analyses to reliable main effect of conditions 
within a category examined whether the mower soimd and/or the cut-gi ass odour 
affected the mean rating of the word relatedness to the predominant sound and odour. 
Post-hoc tests using Bonferonni adjustments were conducted to make pair-wise 
comparisons of the word ratings between the conditions (p<0.05).
2,3 Results
This section will present the results that relate directly to evaluations made in the 
presence/absence of the sound and/or odom*. It was discussed in the hitroduction that 
the ability to identify the sound and tlie odour might influence how the enviromnent is 
evaluated. It was also suggested that the degree to which the words are considered to 
be related to the enviromnent are a function of the ability to identify the cut-gi ass 
odour and the mower sound. Therefore the findings concerning participants’ ability to 
identify the cut-grass odour and the mower sound identifications will first be reported.
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The results pertaining to the environmental evaluations and the ratings of the 
relationship between the words and the enviromnent will then be presented separately.
2.3.1. Identifications
As described in the previous section, the identifications were classified either as 
coiTect (hits), borderline (neai- hits) or incorrect (misses). Multiple pair-wise 
comparisons using McNemar tests were canied out to test whether there were reliable 
differences in the identifications between conditions. The findings pertaining to each 
stimulus (cut-grass odour and mower sound) are presented separately.
2.3.1.1 Cut-grass Odour
The identifications given by more than one individual aie listed in Table 2.1 with the 
most fiequent identifications listed towards the top of the table. Table 2.2 shows the 
frequency of hits (coiTect identifications), neai" hits (borderline identifications) and 
misses (inconect identifications) in each condition for exposiues to the cut-giass 
odour.
Table 2.1 Frequency of Smell Identifications m ade in each  condilion
Condilion
Neutral Neutral Neutral Neutral
plus mower sound plus cut-grass odour plus mower sound
and cut-grass odour
Identlflcalions* Identifications* Identifications* Identifications*
m ade by more Frequency m ade by more Frequency m ade by more Frequency m ade by more Frequency
than 1 person than 1 person than 1 person than 1 person
Nothing 15 Nothing 20 Pine 4 Flowers 5
AirFreshner 2 Sw eet(s) 3 AirFreshner 3 Grass 4
No Response 2 Hospital 2 Flowers 3 AirFreshner 2
Stale 2 Ivlusty 2 Dead Flowers 2 Air Freshner (Lemon) 2
Sweet 2 Stale 2 Disinfectant 2 Forest 2
W oodfsl 2 Stuffy 2 No R esponse 2 No Response 2
Suffering from Pine 2
Cold (Nothing) 2 Pine Air Freshner 2
Total Number of Unique Total Number of Unique Total Number of Unique Total Number of Unique
Identifications = 45 Identifications = 38 Identifications = 54 Identifications = 51
‘ Italicised Identilications were considered near hits. 
Underlined Identifications were considered as hits 
All other identifications were considered a s  m isses
Table 2.2 suggests that more correct odour identifications were made when the odour 
was present than when the odour was absent. Also Table 2.2 shows that during the
63
odour-fi*ee conditions (neutral and neutral plus sound conditions), coiTect and 
borderline identifications of the cut-grass odour were made before the cut-grass odour 
was presented. A possible reason for this is that traces of cleaning products may have 
been present in the room before the experiment and consequently identified as the cut- 
grass odour. Recall that eaiiier it was mentioned that some cleaning products consist 
of odours similar to the cut-grass odour used in the experiment.
Table 2.2 Frequency of Hits. Near Hits and M isses in each condition for the Cut-Grass Odour (N = 64)
Condition
Neutral
Hits Near Hits M isses
Neutral
plus mower sound
Hits Near Hits M isses
Neutral
plus cut-grass odour 
Hits Near Hits M isses
Neutral
plus mower sound 
and cut-grass odour
Hits Near Hits M isses
5 8 51 4 6 54 23 27 14 24 25 15
The McNemar tests revealed that there were no reliable changes in the type of odour 
identifications made between the neutral and the neutral plus sound conditions. This 
was expected because there were no changes in the odour environment between these 
two conditions. The tests also revealed that there were no reliable changes in the type 
of odour identifications made between the neutral plus odoiu, and the neutral plus 
sound and odom conditions. This was also expected because there were no odour 
manipulations between these two conditions.
Using the McNemai' tests, it was found that the changes in the odour environment 
affected the type of identifications made between the odour-h ee conditions and the 
odour conditions. Specifically, identifications in the miss category during the neutral, 
(X^  (1) = 17.05 p<0.001) and the neutial plus sound (1) = 18.05, j?<0.001) 
conditions showed a reliable tendency to move into the hit category during the neutral 
plus odom condition. Similarly identifications in the miss category dmiiig the 
neutral, (%^  (1) = 18.05 j9<0.001) and the neutral plus sound (%^  (1) = 20.05,/?<0.001) 
conditions showed a reliable tendency to move into the hit category dming the neutral 
plus soimd and odour condition. This indicated that the odour reliably changed the 
incoiTect to coiTect identifications.
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Identifications in the miss category during the neutral (1) = 14.45 p<0.001), and 
the neutral plus sound (1) = 12.19, j9<0.001) conditions showed a reliable 
tendency to move into the near hit category during the neuti al plus odour condition. 
Identifications in the miss category during the neutral (1) = 12.50 p<0.001), and 
the neutral plus sound {y^ (1) = 12.19,/7<0.001) conditions showed a reliable 
tendency to move into the near hit category during the neutial plus sound and odour 
conditions. These findings indicated that the odour reliably changed the incorrect 
identifications to borderline ones.
2.3.1,2 Mower sound
The soimd identifications given by more than one individual are listed in Table 2.3 
with the most fiequent identifications listed towai'ds the top of the table.
Table 2.3 Frequency of Sound Identifications m ade in each  condilion
Condition
Neutral Neutral Neutral Neutral
plus mower sound plus cut-grass odour plus mower sound
and cut-grass odour
Identifications* Identifications* Identifications* Identifications*
m ade by more Frequency m ade by more Frequency m ade by m ore Frequency m ade by more Frequency
than 1 person than 1 person than 1 person than 1 person
Quiet 13 Annoying 2 Nothing 14 Scraping 5
Nothing 5 Engine 2 Quiet 8 Grinding 4
Outside voices 4 Grating 2 Paper 4 Irritating 2
P ages 2 Object moving on Outside Voices 3 Object moving on
Silent 2 a surface 2 Quiet/Rustling Paper 3 a surface 2
Scraping 2 Exam 2 W heels (rolling) 2
Scraping Metal 2 Exam (Quiet) 2
No Response 2
Silent 2
Total Number of Unique Total Number of Unique Total Number of Unique Total Number of Unique
Identifications = 43 Identifications = 58 Identifications = 33 Identifications = 54
‘Italicised identifications were considered near hits. 
Underlined Identifications were considered as hits 
All other identifications were considered as m isses
Table 2.4 shows the frequency of hits, near hits and misses in each condition for 
exposures to the mower sound.
Table 2.4 Frequency of Hits. Near Hits and M isses in each condition for the Mower Sound (N = 641
Condition
Neutral
Hits Near Hits M isses
Neutrai
pius mower sound
Hits Near Hits M isses
Neutral
plus cut-grass odour 
Hits Near Hits M isses
Neutral
plus mower sound 
and cut-grass odour
Hits Near Hits M isses
0 0 64 1 34 29 0 2 62 1 34 29
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Table 2.4 suggests that overall more borderline sound identifications were made when 
the sound was present than when the sound was absent. There was only one correct 
identification, indicating that the mower was difficult to identify.
Using the McNemar tests, it was found that there were no reliable changes in the type 
of soimd identifications made between the neutral and the neutral plus odour 
conditions. This was expected because no soimd was added during these two 
conditions. The tests also revealed that there were no reliable changes in the type of 
sound identifications made between the neutral plus sound, and the neutial plus sound 
and odom conditions indicating that the cut-grass odom did not change the type of 
sound identifications made.
The McNemai* tests revealed that the changes in the soimd enviromnent affected only 
some types of identifications made between the sound conditions and the silent 
conditions. Specifically, identifications in the miss category dming the neutial, and 
the neutial plus odour conditions did not show a reliable tendency to move into the hit 
category during the neutral plus sound, and the neutral plus soimd and odour 
conditions (1) = 0,p>0.05 for all comparisons). This indicated that the 
presentation of the mower sound did not change the incoiTect identifications to coiTect 
ones.
However identifications in the miss category during the neutral (1) = 32.03 
/7<0.001), and the neutial plus odom (1) = 30.03,/?<0.001) conditions showed a 
reliable tendency to move into the near hit category during the neutral plus sound 
condition. Moreover, identifications in the miss category during the neutral (x  ^(1) =
32.03 j9<0.001), and the neuti*al plus odour (1) = 30.03,p<0.001) conditions 
showed a reliable tendency to move into the near hit category during the neutral plus 
sound and odom condition. This indicated that the mower soimd only changed the 
incorrect to borderline identifications.
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In summary, most participants identified cut-grass odour as either gr een vegetation or 
a household product such as an air freshener. The mower sound was rarely identified 
as a mower. Rather the mower sound was frequently described as gr ating or scraping 
sounds. The acciuacy of the identifications made when the odom and the sound were 
presented in isolation was similar to the accuracy of the identifications made when the 
odom and the sound were presented in combination. This indicates that the 
identification of one stimulus was not aided by the addition of another stimulus. The 
next section will addr ess how participants evaluate their enviromnent in the presence 
and absence of the cut-grass odour and/or the mower sound.
2.3.2. Environmental Rating
Recall fr om the method section that Room B was slightly brighter and, on average, 2° 
C wanner than Room A. Room B was also slightly larger than Room A. A mixed 
two-way (4 X 2) ANOVA was carried out to examine the effects of the mower sound 
and the cut-grass odour on the way the two rooms were evaluated. Follow-up 
analyses consisted of pair-wise comparisons using Bonferonni adjustments to control 
for Type 1 error (p<0.05) and/or one-way ANOVAs. One analysis was canied out for 
each scale (hitensity. Positive, Negative and Cognitive). Refer to the Method section 
for a detailed description of the analyses. The results pertaining to each aspect of the 
enviromnent {Temperature, Lighting, Spaciousness, Noise and Smell) will be 
presented separ ately.
2.3,2.1 Temperature
The mean environmental ratings of the Temperature across the conditions are listed in 
Table 2.5.
Table 2.5 Mean (and Standard error) rating* of the Temperature for each scale in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 3.31 0.08 3.27 0.10 3.22 0.09 3.29 0.10
Positive 3.56 0.12 3.55 0.12 3.29 0.10 3.19 0.11
Negative 1.91 0.11 1.94 0.10 2,39 0.12 2.17 0.10
Cognitive 2.45 0,07 2.53 0.07 2.55 0.07 2.45 0.07
(N=64) (N=64) (N=64) (N=63)
‘Ratings ranged from 1 to 5
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2.3.2.1.1 Temperature: Intensity
There were no reliable main effects on the Intensity ratings of the Temperature 
(condition: F (3,183) = 0.28,j!?>0.05, group: F (1, 61) = 0.23,p>0.05). There was a 
reliable interaction between the condition and the group (F (3, 183) = 8.75, j9<0.001), 
indicating that the heat experienced was not similar' across the conditions for both 
groups. The mean Intensity ratings of the Temperature across the conditions for each 
group are illusti'ated in Figure 2.1.
Figure 2.1 The Mean and Standard Enor Intensity Ratings of 
the Temperatiu'e for each group across the four conditions
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The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Intensity ratings of the Temperature for both groups (Group 1: F 
(3, 87) = 6.32, p<0.005 and Group 2: F (3, 96) = 3.21, p<0.05). The post hoc tests 
revealed that for Group 1, the enviromnent was considered cooler when botli the cut- 
grass odour and the mower sound were presented, and when only the cut-gi ass odour 
was presented than duiing the neutral condition. Group 1 also considered 
environment cooler when both the cut-grass odour and the mower sound were
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presented and when only the cut-grass odour was presented than when only the 
mower sound was presented. There were no reliable differences in the remaining 
comparisons for Group 1. The post hoc tests did not show any reliable differences in 
the pair-wise comparisons for Group 2.
The results suggest that the mower sound did not influence the evaluations of how 
warm the room was. However, the presentation of the cut-grass odom* caused 
participants who moved from the cool odour fr ee room (Room A) to the warm odour 
room (Room B) to consider the warm room as feeling cool. Although all the 
differences between the odour and the neutr*al conditions were not reliable, the 
direction of the data suggested that the participants from Group 2 also experienced a 
reversed effect in the room temperature. In other words, the presentation of the cut- 
grass odom* affected the evaluations of how warm the room was for participants who 
moved fr om cool odour hee room (Room A) to the warm odour room (Room B). The 
reason for this effect is unlorown.
2.3.2.1.2 Temperature: Positive
There was a reliable main effect of condition orr the Positive ratings of the 
Temperature (F (3,183) = 4.42,/?<0.01), however the main effect of gr oup on the 
Positive ratings of the Temperature was not reliable (F (1, 61) = 0.17,/?>0.05). There 
was a reliable interaction between the condition and the group (F (3,183) = 2.82, 
jo<0.05), indicating that the presentation of the mower sound and the cut-grass odour 
did not have similar effects on the evaluation of how pleasant the Temperature was 
across the conditions for both groups. The mean Positive ratings of the Temperature 
across the conditions for each group are illustrated in Figure 2.2.
The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Positive ratings of the Temperature for Group 2 (F (3, 96) = 6.42, 
/><0.005). The effect of condition was not reliable for Group 1. The post hoc tests for 
Group 2 revealed that the Temperature was considered less pleasant when both the 
cut-grass odour and the mower sound were presented than during the Neutral 
condition. There were no reliable differences in the remaining comparisons.
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Figure 2.2 The Mean and Standard EiTor Positive Ratings of 
Temperature for each gi'oup across the foui’ conditions
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The results suggest that for participants who moved from odour free room (Room A) 
to the odour room (Room B), the presentation of the mower sound and the cut-grass 
odour did not influence the evaluations of pleasantness of the Temperature. However, 
for reasons unloiown, the presentation of the cut-grass odour and the mower sound 
together caused the remaining participants to consider the Temperature to be more 
impleasant in the odom* room (Room A) than the odour-free room (Room B).
2.3.2.1.3 Temperature'. Negative
There was a reliable main effect of condition on the Negative ratings of the 
Temperature (F (3, 183) -  7.14, j9<0.001), however the main effect of gr oup on the 
Negative ratings of the Temperature was not reliable (F (1, 61) = 1.57,/>>0.05).
There was a reliable interaction between the condition and the group (F (3,183) = 
5.43, j9<0.005), indicating that the extent to which the Temperature was considered to 
make them feel ill was not similar across the conditions for both groups. The mean
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Negative ratings of the Temperature across the conditions for each group are 
illustrated in Figm*e 2.3.
Figure 2.3. The Mean and Standard Error Negaive Ratings of 
Temperature for each group across the four conditions
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The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Negative ratings of the Temperature for Group 2 (F (3, 96) =
11.52, j?<0.001). The effect of condition was not reliable for Group 1. The post hoc 
tests revealed that for Group 2, the Temperature made participants feel more ill when 
both the cut-grass odour and the mower sound were presented, and when only the cut- 
grass odour was presented than duiing the neutral condition. The post hoc tests 
revealed that for Group 2, the Temperature made participants feel more ill when both 
the cut-gi'ass odour and the mower sound were presented, and when only the cut-grass 
odour was presented than when the only the mower sound was presented. There were 
no reliable differences in the remaining compaiisons.
The results suggest that the presentation of the mower sound and the cut-grass odour 
did not influence the extent to which the Temperature made the participants feel sick
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for those who moved from the odom-fr ee room (Room A) to the odour room (Room 
B). However, although the mower sound did not influence the evaluations of the 
Temperature, the presentation of the cut-grass odom* caused the remaining 
participants to consider the Temperature to make them feel more ill in the odour-fr ee 
room (Room B) than in the odour room (Room A). It is not known why the 
presentation of the cut-grass odour would affect evaluations regarding the extent to 
which the Temperature made them feel ill.
2.3.2.1.4 Temperature: Cognitive
There were no reliable main effects on the Cognitive ratings of the Temperature 
(condition: F (3, 183) = 0.91,p>0.05, group: F (1, 61) = 0.73,/?>0.05). The interaction 
between the condition and the group was also not reliable (F (3,183) = 0.61,/?>0,05). 
These results indicate that the presentation of the mower sound and the cut-grass 
odour did not influence the extent to which the participants evaluated the Temperature 
as facilitating concentration.
2.3.2.2 Lighting
The mean environmental ratings of the Lighting across the conditions are listed in 
Table 2.6.
Table 2.6 Mean (and Standard errort rating* of the Lighting for each scale in each condition.
Condition
Neutrai Neutral Neutral Neutral
Scale plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 3.78 0.11 3.81 0.11 3.80 0.09 3.67 0.10
Positive 3.23 0.10 3.31 0.10 3.27 0.10 3.29 0.09
Negative 2.14 0.11 2.01 0.10 2.09 0.10 2.01 0.10
Cognitive 2.82 0.08 2.79 0.09 2.71 0.07 2.70 0.08
(N=64) (N=64) (N=64) (N=63)
‘Ratings ranged from 1 to 5
2.3.2.2.1 TigMwg; Intensity
There were no reliable main effects on the Intensity ratings of the Lighting (condition: 
F (3,183) = 1.07,/7>0.05, goup: F (1, 61) = 1.11, ^ >0.05). There was a reliable 
interaction between the condition and the group (F (3, 183) = 6.78, j9<0.001).
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indicating that the evaluation of the brightness in the room was not similar across the 
conditions for both gi’oups. The mean Intensity ratings of the Lighting across the 
conditions for each group ai*e illustrated in Figure 2.4,
The one-way related ANOVAs for each gi'oup revealed that there was a reliable effect 
of condition on the Intensity ratings of the Lighting for Group 1 (F (3, 87) = 5.40, 
p<0.005). The effect of condition was not reliable for Group 2. The post hoc tests 
revealed that for Group 1, the environment was considered darker when the mower 
sound and the cut-gi'ass odour were presented than when only the mower sound was 
presented. There were no reliable differences in the remaining comparisons. The 
results suggest that overall the presentation of the mower sound and the cut-grass 
odorn did not influence the evaluations of how bright the room with one exception. 
For unknown reasons, tlie presentation of the cut-gi’ass odom* caused pai ticipants who 
moved from odour-free room (Room A) to the odom* room (Room B) to consider 
Room B to be darker than Room A, although the Light meter indicated that Room B 
was the brighter of the two rooms.
Figure 2.4. The Mean and Standard Error Intensity Ratings of 
Lighting for each group across the four conditions
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2.3.2.2.2 Lighting'. Positive
There were no reliable main effects on the Positive ratings of the Lighting (condition: 
F (3, 183) = 0.31,p>0.05, gi'oup: F (1, 61) = 1.91,/>>0.05). The interaction between 
the condition and the group was reliable (F (3, 183) = 4.12,/?<0.05), indicating that 
the gi'oups’ evaluation of the pleasantness of the Lighting in the room was not similar 
across the conditions. The mean Positive ratings of the Lighting across the conditions 
for each group are illusti'ated in Figure 2.5.
The one-way related ANOVAs for each gi'oup revealed that there were no reliable 
effects of condition on the Positive ratings of the Lighting (Group 1: F (3, 87) = 2.24, 
j9>0.05 and Group 2: F (3, 96) = 2.10,/?>0.05). These results indicate that the 
presentation of the mower sound and the cut-grass odoui' did not influence the 
participants’ evaluation of the pleasantness of the Lighting.
Figure 2.5. The Mean and Standard Deviation Positive Ratings of tlie 
Lighting for each group across tlie four conditions
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2.3.2.23 Lighting: Negative
There were no reliable main effects on the Negative ratings of the Lighting (condition: 
F (3,183) = 0.71,p>0.05, group: F (1, 61) = 0.47, ^ >0.05). The interaction between 
the condition and the gioup also not reliable (F (3, 183) = 0.47,j9>0.05). These results 
indicated that the presentation of the mower sound and the cut-grass odour did not 
affect the extent to which the participants evaluated the Lighting made them feel ill.
2.3.2.2.4 Lighting: Cognitive
There were no reliable main effects on the Cognitive ratings of the Lighting 
(condition: F (3, 183) = 1.21,/;>0.05, group: F (1, 61) = 1.27,p>0.05). The interaction 
between the condition and the group was also not reliable (F (3, 183) = 0.68,/?>0.05). 
These results indicate that the presentation of the mower sound and the cut-gi ass 
odour did not influence the extent to which the Lighting was evaluated as facilitating 
concentration.
2.3.2.S Spaciousness
The mean enviromnental ratings of the Spaciousness across the conditions are listed 
in Table 2.7.
Table 2.7 Mean (and Standard errort rating* of the Spaciousness for each scale in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 2.11 0.11 2.28 0.13 2.51 0.14 2.47 0.14
Positive 2.55 0.10 2.72 0.11 2.83 0.10 2.89 0.11
Negative 2,52 0.11 2.45 0.12 2.42 0.11 2.36 0.11
Cognitive 2.43 0.08 2.62 0.10 2.48 0.09 2.55 0.09
(N=64) (N=64) (N=63) (N=64)
* Ratings ranged from 1 to 5
2.3.2.3.1 Spaciousness: Intensity
There was a reliable main effect of condition on the Intensity ratings of the 
Spaciousness (F (3, 183) = 5.77,/><0.005). The main effect of group was not reliable 
(F (1, 61) = 0.33,/>>0.05). The interaction between the condition and the gimip was 
also not reliable (F (3,183) = 2.03,p>0.05), indicating that the presentation of the
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mower sound and the cut-grass odour had similar effects on the evaluation of the 
amoimt of space in the room for both groups. The mean Intensity ratings of the 
Spaciousness in each condition collapsed across both groups are illustrated in Figure 
2 .6 .
The post hoc tests revealed that the room was considered more spacious when both 
the mower sound and the cut-grass odom were presented, and when only the cut-giass 
odour was presented than during the neutral condition. There were no reliable 
differences in the remaining comparisons. The results suggest that the mower sound 
did not influence the evaluations of how spacious the room was. Rather, the 
presentation of the cut-gi ass odour caused the enviromnent to be considered more 
spacious than when the cut-grass odom was absent. These results aie smprising 
because participants hom Group 2 moved from Room B to the slightly smaller room 
(i.e. Room A) between the odour-fr ee and the odour conditions.
Figure 2.6. The Mean and Standard En or Intensity Ratings of the 
Spaciousness for each condition*
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2.3.23.2 Spaciousness: Positive
There was a reliable main effect of condition on the Positive ratings of the 
Spaciousness (F (3, 183) = 3.97,/?<0.01). The main effect of group was not reliable 
(F (1, 61) = 0.15,/?>0.05). The interaction between the condition and the group was 
also not reliable (F (3, 183) = 0.63, j[?>0.05), indicating that the presentation of the 
mower sound and the cut-grass odour had similar effects on the evaluation of how 
pleasant the space in the room was for both gi'oups. The mean Positive ratings of the 
Spaciousness for each conditions collapsed across both gi'oups are illustrated in Figure 
2.7.
Figure 2.7. The Mean and Standard Error Positive Ratings of the 
Spaciousness for each condition*
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The post hoc tests revealed that the space of the room was considered more pleasant 
when both the mower sound and the cut-grass odour were presented than during the 
neutral condition. There were no reliable differences in the remaining comparisons. 
The results suggest that the mower sound and the cut-grass presented individually did 
not influence the evaluations of how pleasant the space of the room was. Rather, the
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presentation of the both stimuli together caused the space of the room to be 
considered more pleasant than when they were absent.
2.3.2.3.3 Spaciousness: Negative
There were no reliable main effects on the Negative ratings of the Spaciousness 
(condition: F (3,183) = l,03,/?>0.05, group: F (1, 61) = 0.52,^>0.05). The 
interaction between the condition and the group was also not reliable (F (3,183) =
1.77, p>0.05). The results suggest that the presentation of the mower sound and the 
cut-grass odour did not influence the extent to which the Spaciousness made the 
participants feel ill.
2.3.2.3.4 Spaciousness: Cognitive
There were no reliable main effects on the Cognitive ratings of the Spaciousness 
(condition: F (3,183) = 1.58,/?>0.05, group: F (1, 61) = 2.70,j7>0.05). The 
interaction between tlie condition and the group was also not reliable (F (3, 183) = 
1.17,/?>0.05). These results indicate tliat the presentation of the mower sound and the 
cut-grass odoui* did not influence the extent to which the Spaciousness was evaluated 
as facilitating concentiation.
23.2.4 Noise
The mean environmental ratings of the Noise across the conditions are listed in Table 
2 .8.
Table 2.8 Mean (and Standard errort rating* of the Noise for each scale in each condition.
Condition
Neutral Neutrai Neutrai Neutral
Scale plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 1.69 0.11 2.94 0.13 1.84 0.10 3.36 0.11
Positive 3.31 0.10 2.22 0.09 3.48 0.11 2.09 0.09
Negative 1.71 0.11 2.45 0.12 1.72 0.09 2.63 0.12
Cognitive 2.92 0.11 2.66 0.09 2.94 0.09 2.67 0.08
(N=64) (N=64) (N=63) (N=64)
‘Ratings ranged from 1 to 5
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2.3.2.4.1 Noise: Intensity
The main effects on the Intensity ratings of the Noise were reliable (condition: F (3, 
183) = 50.58,/?<0.001, group: F (1, 61) = 9.61,j9<0.005). The interaction between 
the condition and the gi'oup was also reliable (F (3, 183) = 2.79, p<0.05), indicating 
that the presentation of the mower sound and the cut-grass odour did not have similar 
effects on the evaluation of the loudness in the room for both groups. The mean 
Intensity ratings of the Noise for each group across the conditions are illustrated in 
Figure 2.8. The graph in Figure 2.8 suggests that although both gi'oups showed an 
increase in Intensity ratings in the presence of the mower sound, the increase between 
the Neuti'al and the Neuti-al plus Sound condition is smaller for Group 2 than for 
Group 1.
Figure 2.8. The Mean and Standard Error Intensity Ratings of 
the Noise for each group across the four conditions
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The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Intensity ratings of the Noise for both gioups (Group 1 : F (3, 87) = 
29.49,/?<0.001 and Group 2:*F (3, 96) = 24.97, p<0.001). The post hoc tests revealed 
that for both groups, the Noise was considered louder when both the cut-gi*ass odour
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and the mower sound were presented, and when only the mower sound was presented 
than duiing the neutial condition. Also the Noise was considered louder when both the 
cut-giass odour and the mower sound were presented, and when only the mower 
sound was presented than when only the cut-gi ass odour was presented. The results 
suggest that overall the presentation of the cut-giass odom* did not influence the 
loudness of the Noise. The presentation of the mower soimd caused participants to 
evaluate the Noise to be louder than when the mower sound was absent.
2.3,2.4.2 Noise: Positive
There was a reliable main effect of condition on the Positive ratings of the Noise (F 
(3, 183) = 62.75,/?<0.001). The main effect of gioup was not reliable (F (1, 61) = 
0.12,p>0.05). The interaction between the condition and the gi'oiip was reliable (F (3, 
183) = 3.10, ^ <0.05), indicating that the presentation of the mower soimd and the cut- 
giass odom* did not have similar effects on the evaluation of how pleasant the Noise in 
the room for both groups. The mean Positive ratings of the Noise for each gi oup 
across the conditions aie illustrated in Figure 2.9.
The one-way related ANOVAs for each gioup revealed that there was a reliable effect 
of condition on the Positive ratings of the Noise for both groups (Group 1 : F (3, 87) = 
27.48,/7<0.001 and Group 2: F (3, 96) = 38.85,/?<0.001). The post hoc tests revealed 
that for both groups, the Noise in the room was considered less pleasant when both the 
mower somid and the cut-grass odour were presented than during the neutral 
condition, and when only the odom* was presented. The Noise in the room was also 
considered less pleasant when only the mower sound was presented than during the 
neutral condition, and when only the odour was presented. Fmtheimore, for Group 2 
the Noise in the room was considered more pleasant when the cut-grass odour was 
presented than during the neutial condition. The Noise in the room was also 
considered less pleasant when both the mower sound and the cut-gi ass odour were 
presented than when only the soimd was presented. There were no reliable 
differences in the remaining comparisons. The results suggest that the cut-grass odour 
did not influence the evaluations of how pleasant the Noise was for pai ticipants who 
moved from Room A to Room B. The presentation of the mower sound caused the 
Noise in the room to be considered less pleasant than when the mower somid was 
absent. For unlaiown reasons, the remaining pai ticipants" evaluations of the
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pleasantness of the Noise were influenced by the presentation of the cut-grass odom* 
and the mower sound apart and together.
Figure 2.9. The Mean and Standard Error Positive Ratings of 
the Noise for each group across the four conditions
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2.3.2.4.3 Noise: Negative
There was a reliable main effect of condition on the Negative ratings of the Noise (F
(3,183) = 30.35, jt?<0.001). The main effect of group was not reliable (F (1, 61) = 
0.00, j9>0.05). The interaction between the condition and the group was also not 
reliable (F (3,183) = 0.90,p>0.05). This indicated that the presentation of the mower 
sound and the cut-gi ass odour had similar effects on the gi'oups' evaluation of the 
extent to which the Noise made the participants feel ill. The mean Negative ratings of 
the Noise across the conditions collapsed across the gioup are illustrated in Figure
2 .10.
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The post hoc tests revealed that the Noise in the room made paiticipants feel more ill 
when both the mower sound and the cut-grass odour were presented than during the 
neutral condition, and when only the odour was presented. The Noise in the room 
also made participants feel more ill when only the mower sound was presented than 
during the neutral condition, and when only the odoui' was presented. There were no 
reliable differences in the remaining comparisons. Again, the results suggest that the 
cut-giass odour did not influence the extent to which the Noise in the room made 
participants feel sick. The presentation of the mower sound caused the Noise in the 
room to make the participants feel more ill than when the mower sound was absent.
Figure 2.10. The Mean and Standard EiTor Negative Ratings of the 
Noise for each condition*
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2.3.2.4.4 Noise: Cognitive
There was a reliable main effect of condition on the Cognitive ratings of the Noise (F 
(3, 183) = 3.88,/?<0.05). The main effect of gioup was not reliable (F (1, 61) = 1.46, 
/>>0.05). The interaction between the condition and the group was also not reliable (F
(3,183) = 1.59, j9>0.05). The analyses indicated that the presentation of the mower
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sound and the cut-grass odoiu' had similai' effects for all groups on the extent to which 
the Noise in the room was considered to facilitate concentration. The mean Cognitive 
ratings of the Noise in each condition collapsed across both groups are illustrated in 
Figure 2.11.
The graph in Figure 2.11 suggests that when the mower sound was presented, the 
Noise was considered to decrease concentration. However the post hoc tests revealed 
a marginal reliable difference in the Cognitive ratings between the conditions where 
only the mower soimd was presented and when only the odour was presented (p 
=0.07). There were no reliable differences in the remaining comparisons. The results 
suggest that the mower sound and the cut-grass odour did not influence the extent to 
which the Noise in the room was considered to facilitate concentiation.
Figure 2.11. The Mean and Standard Error Cognitive Ratings of the 
Noise for each condition*
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2.3.2.5 Smell
The mean enviromnental ratings of the Smell across the conditions are listed in Table 
2.9.
Table 2.9 Mean (and Standard errorl rating* of the Smell for each scale in each condilion.
Condition
Neutral Neutral Neutral Neutral
Scale plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 1.98 0.12 2.06 0.12 4.21 0.11 4.24 0.10
Positive 3.36 0.10 3.35 0.08 2.21 0.12 2.25 0.12
Negative 1.80 0.10 1.91 0.10 3.18 0.15 3.21 0.13
Cognitive 2.58 0.08 2.79 0.09 2.92 0.10 2.86 0.10
(N=63) (N=63) (N=62) (N=63)
‘Ratings ranged from 1 to 5
2.3.2.5.1 Smell'. Intensity
The main effect of condition on the hitensity ratings of the Smell was reliable (F (3, 
180) = 128.92, p<0.Q01). The main effect of group on the Intensity ratings of the 
Smell was not reliable (F (1, 60) = 0.82,p>0.05). The interaction between the 
condition and the group was reliable (F (3,180) = 2.77,p<0.05), indicating that the 
presentation of the mower sound and the cut-grass odour did not have similai* effects 
on the evaluation of the strength of the Smell in the room for both gi'oups. The mean 
hitensity ratings of the Smell for each gi oup across the conditions are illustrated in 
Figure 2.12.
The one-way related ANOVAs for each gioup revealed that there was a reliable effect 
of condition on the Intensity ratings of the Smell for both gioups (Group 1 : F (3, 87) = 
49.55,p<0.001 and Group 2: F (3, 93) = 81.95, p<0.001). The post hoc tests revealed 
that both gioups considered that the Smell was stronger when both the cut-grass odour 
and the mower soimd were presented, and when only the cut-grass odour was 
presented than during the neutral condition. Also the Smell was considered stronger 
when both the cut-grass odour and the mower soimd were presented, and when only 
the cut-giass odour was presented than when only the mower sound was presented. 
There were no reliable differences in the remaining comparisons. These results 
suggest that overall the presentation of the mower sound did not influence the strength
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of the Smell. Rather, the presentation of the cut-grass odoui* caused the participants to 
evaluate the Smell to be sti'onger than when the cut-grass odour was absent.
Figure 2,12. The Mean and Standard Enor Intensity Ratings 
of the Smell for each gi oup across the four conditions
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2.3.2.5.2 Smell'. Positive
The main effects on the Positive ratings of the Smell were reliable (condition: F (3, 
180) = 51.19, p<0.001, group: F (1, 60) = 4.37,p<0.05). The interaction between the 
condition and the group was also reliable (F (3, 180) = 6.51, ^ >0.001), indicating that 
the presentation of the mower sound and the cut-grass odour did not have similar 
effects on the gi oups' evaluation of the pleasantness of the Smell in the room across 
the conditions. The mean Positive ratings of the Smell for each group across the 
conditions are illustrated in Figuie 2.13.
The graph in Figure 2.13 suggests that the presentation of the cut-grass odoui* 
influenced the pai*ticipants’ evaluations more in Group 2 than Group 1. The one-way 
related ANOVAs for each gioup revealed that there was a reliable effect of condition 
on the Positive ratings of the Smell for both gioups (Group 1: F (3, 87) = 10.37,
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/?<0.001 and Group 2: F (3, 93) = 48.35, j9<0.001). The post hoc tests revealed that 
the Smell was considered less pleasant when both the cut-grass odour and the mower 
sound were presented, and when only the cut-grass odour was presented than during 
the neutral condition. Also the Smell was considered less pleasant when both the cut- 
grass odour and the mower sound were presented, and when only the cut-grass odour 
was presented than when only the mower sound was presented. There were no 
reliable differences in the remaining compaiisons. These results suggest that overall 
the presentation of the mower sound did not influence the participants’ evaluation of 
the pleasantness of the Smell. The presentation of the cut-gi*ass odour caused the 
participants to evaluate the Smell as less pleasant than when the cut-grass odour was 
absent.
Figure 2.13. The Mean and Standard Enor Positive Ratings 
of the Smell for each group across the four conditions
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2.3.2.5.3 Smell: Negative
The main effects on the Negative ratings of the Smell were reliable (condition: F (3, 
180) = 65.72, j9<0.001 and group: F (1, 60) = 4.22, j?<0.05). The interaction between 
the condition and the group was also reliable (F (3,180) = 10.14,/?>0.001). This
86
indicated that the presentation of the mower sound and the cut-gi*ass odoui" did not 
have similar effects on the groups’ evaluation of the extent to which the Smell made 
the participants feel ill. The mean Negative ratings of the Smell for each gi'oup across 
the conditions are illustrated in Figme 2.14.
Similar to the results of the evaluation of the pleasantness of the Smell the graph in 
Figure 2.14 suggests that the presentation of the cut-gi*ass odour influenced the 
participants’ evaluations more in Group 2 than Group 1.
Figure 2.14. The Mean and Standard Error Negative Ratings 
of the Smell for each group across the four conditions
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The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Negative ratings of the Smell for both groups (Group 1 : F (3, 87) = 
12.61, p<0.001 and Group 2; F (3, 93) = 62.65, j9<0.001). The post hoc tests revealed 
that the Smell was evaluated to make the participants feel more ill when both the cut- 
grass odour and the mower sound were presented, and when only the cut-gi'ass odour 
was presented than during the neuti'al condition. Also the Smell was evaluated to 
make the participants feel more ill when both the cut-grass odoiu' and the mower 
sound were presented, and when only the cut-grass odoui' was presented than when
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only the mower soimd was presented. There were no reliable differences in the 
remaining compaiisons. These results suggest that overall the presentation of the 
mower sound did not influence evaluations of the extent to which the Smell made the 
participants feel ill. The presentation of the cut-grass odom* caused the participants to 
evaluate the Smell as making them feel more ill than when the cut-giass odour was 
absent.
2.3.2.5.4 Smelh Cognitive
There was a reliable main effect of condition on the Cognitive ratings of the Smell (F 
(3,180) = 3.61, j!?<0.05). There was also a reliable main effect of gioup on the 
Cognitive ratings of the Smell (F (1, 60) = 6.80, p<0.05). The interaction between the 
condition and the group was not reliable (F (3,180) = 0.15,p>0.05). The analyses 
indicated that the presentation of the mower sound and the cut-gi'ass odour had similar 
effects for all groups on the extent to which the Smell in the room was considered to 
facilitate concentration. Furthemiore, one group evaluated that the Sinell facilitated 
concentiation more than the other group. To further explore the main effect of 
condition, post hoc tests were earned out. To illustiate the main effect of condition, 
the mean Cognitive ratings of the Smell for each condition collapsed across the groups 
are shown in Figure 2.15.
The post hoc tests revealed that all groups considered the Smell to facilitate 
concentration more when the cut-grass odour was presented than during the neutral 
condition. There were no reliable differences in the remaining comparisons. To 
illustrate the main effect of group, the mean Cognitive ratings of the Smell across the 
groups collapsed across the conditions are shown in Figure 2.16.
Figure 2.15. The Mean and Standard Enor Cognitive Ratings 
of the Smell for each condition*
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Figure 2.16. The Mean and Standard Enor Cognitive Ratings 
of the Smell for each group*
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The graph in Figure 2.16 suggests that that the Smell was considered to facilitate 
concentration less for Group 2 than for Group 1. The reason for this difference is 
unknown. In summary, the results indicate that although the mower soimd did not 
influence the extent to which the Smell in the room was considered to facilitate 
concentration, when the cut-giass odoiu was presented, the Smell in the room was 
considered to facilitate concentration. Fiuthennore, the Smell was considered to 
facilitate concentration more for participants who moved from Room A to Room B 
than for those who moved horn Room B to Room A.
Overall, the presentation of the cut-grass odour influenced the evaluation of the 
Temperature, Spaciousness and the Siyiell in the room. However the presentation of 
the mower sound only influenced the evaluation of the Noise.
2.3.3. Word-Environment Relationship Ratings
The mean rating of the word relatedness to the predominant sound and odour was 
obtained for each categoiy in each condition. Recall that in each condition, 
pai ticipants considered tlie relationship between the enviromnental sound and odour, 
and a list of words. The mean ratings were analysed using a repeated measui'es two- 
way (4X8) ANOVA. This analysis was caiiied out to examine the effects of the 
presence/absence of the mower soimd and/or cut-grass odoiu* on the way participants 
considered the relationsliip between the categories and the environment. Follow-up 
analyses consisted of pair-wise comparisons using Bonferonni adjustments to control 
for Type 1 eiTor (p<0.05) and/or one-way ANOVAs. Refer to the Method section for 
a detailed description of the analyses.
The findings pertaining to each environmental stimulus (predominant smell and noise) 
are presented separately.
2.3.3.1 Mean Ratings of the Words’ relatedness to the Predominant Smell
The mean ratings of the relationship between the word and the predominant smell in 
each category across the conditions are listed in Table 2.10.
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There was a reliable main effect of condition on the mean ratings of the relationship 
between the word and the predominant smell (F (3, 1302) = 7.49, p<0.001). The main 
effect of the category on these ratings was also reliable (F (7, 1302) = 69.46, 
p<0.001). There was a reliable interaction between the condition and the category (F 
(21, 1302) = 15.72, p<0.001), indicating that the categories were not rated similarly 
across the conditions.
The follow lip one-way related ANOVA tests revealed tliat the effect of condition on 
the ratings of the related category (i.e. Plant) was reliable (F (3,186) = 44.89, 
p<0.001). The post hoc tests revealed that the words from the Plant category were 
considered more related to the predominant smell when both the cnt-gi ass odour and 
the mower sound were presented than during the neutral condition, or when tlie 
mower sound was presented. The words fr om the Plant category were also considered 
more related to the predominant smell when only the cut-giass odour was presented 
than during the neutial condition, or when the mower sound was presented. There 
were no reliable differences in the remaining comparisons.
Table 2.10 Mean fand Standard deviation! rating* of the words’ relationship to the predominant
smell for each  category in each  condition.
Condition
Neutral Neutral Neutral Neutral
Category plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation
Bedroom 4.69ac 0.52 4.80ÙC 0.39 4 .855c 0.40 4 .945 0.15
Car 4.85a 0.28 4 .87a 0.41 4.81a 0.40 4 .86a 0.29
Cooking 4.87a 0.36 4.90a 0.33 4.93a 0.22 4 .93a 0.20
Health 4.15a 0.87 4.25a 0.97 4.06a 1.03 4.16a 0.93
Kitchen 4 .64a 0.54 4.79a 0.41 4 .73a 0.38 4 .74a 0.42
Plant 4 .66a 0.52 4.67a 0.54 3 .775 0.98 3 .575 1.06
Reading 4.56a 0.61 4.71a 0.54 4 .935 0.19 4 .925 0.20
Seaside 4 .85ac 0.38 4.83ab 0.45 4 .74ac 0.56 4.66c 0.47
(N=64) (N=63) (N=64) (N=64)
Mean Rating
in each 4.66 0.51 4.73 0.51 4 .60 0.52 4.60 0.47
Condition
‘Ratings ranged from 1 (the predominant smell is very closely related to the word), to 5 (the 
predominant smell is not at all related not the word)
Means within each category, which have the same letter are not reliably diffeænt from each other (p>0.05) 
Means within each category, which have a different letter are reliably different from each other (p<0.05)
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The follow up one-way related ANOVA tests revealed that the effect of condition on 
the ratings from the um elated categories was mixed. The effect of condition on the 
ratings fr om the Car, Cooking, Health and Kitchen categories was not reliable 
indicating that the words fr om tliese categories were rated similarly across the 
conditions.
There was a reliable effect of condition on the ratings fr om the remaining tlu ee 
umelated categories (Bedioom: F (3,186 = 5.63, p<0.005, Reading: F (3,186) = 
14.89, p<0.001 and Seaside: F (3, 186) = 3.91, p<0.05). The post hoc tests revealed 
that the words fr om the Bedroom and Reading categories were considered less related 
to the predominant smell when both the cut-grass odour and the mower sound were 
presented than during the neutral condition. Furtheimore, the words fr om the Reading 
category were considered less related to the predominant smell when both the cut- 
giass odour and the mower sound were presented than when the only mower soimd 
was presented. The words from the Reading category were considered less related to 
the predommant smell when the cut-grass odour was presented than during the neutral 
condition, or when the mower sound was presented. Interestingly the post hoc tests 
revealed that the words fr om the Seaside category were considered more related to the 
predominant smell when both the cut-gi*ass odom* and the mower sound were 
presented than when only the mower sound was presented. There were no reliable 
differences in the remaining comparisons.
2.3.3.2 Mean Ratings of the Words’ relatedness to the Predominant Noise
The mean ratings given for each category across the conditions ai'e listed in Table
2 . 11.
There was a reliable main effect of condition on the ratings of the relationship 
between the words and the predominant noise (F (3, 1302) = 7.60, p<0.001). The 
main effect of the category on the ratings was also reliable (F (7, 1302) = 10.55, 
p<0.001). There was a reliable interaction between the condition and tlie category (F 
(21,1302) = 15.53, p<0.001), indicating that the categories were not rated similarly 
across the conditions.
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Table 2.11 Mean (and Standard deviation) rating* of the words' relationship to the predominant 
noise for each category in each condition.
Condition
Neutral Neutral Neutral Neutral
Category plus mower sound plus cut grass odour plus mower sound
and cut grass odour
Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation
Bedroom 4.605c 0.73 4.81 ca 0.55 4.89a 0.30 4.86a 0.54
Car 4.72a 0.74 3.93b 0.89 4.88a 0.42 4.035 0.89
Cooking 4.80a 0.61 4.595 0.56 4.93a 0.30 4.615 0.66
Health 4.33a 1.00 4.64a5 0.74 4.64a5 0.68 4.815 0.56
Kitchen 4.685 0.55 4.43ac 0.74 4.88cf 0.30 4.58c 0.66
Plant 4.68a 0.69 4.69a 0.58 4.56a 0.71 4.51a 0.91
Reading 4.16a 1.01 4.755 0.63 4.35a 0.95 4.855 0.57
Seaside 4.645 0.74 4.18a 0.98 4.885c 0.26 4.41a 0.75
(N=64) (N=64) (N=63) (N=64)
Mean Rating
in each 4.58 0.76 4.50 0.71 4.75 0.49 4.58 0.69
Condition
‘ Ratings ranged from 1 (the predominant noise is very closely related to the word), to 5 (the 
predominant noise is not at all related not the word)
Means within each category, which have the same ietter are not reiiabiy different from each other (p>0.05) 
Means within each category, which have a different letter are reiiabiy different from each other (p<0.05)
The follow up one-way related ANOVA tests revealed that the effect of condition on 
the ratings from the related category (i.e. Plant) was not reliable indicating that the 
words were rated similarly across the conditions.
The ANOVA revealed mixed effects of condition on the ratings of the relationship 
between the words fi.*om the imielated categories and the predominant noise. There 
was a reliable effect of condition on the ratings for the Bedroom, Health and Reading 
categories (F (3,186) = 6.01, p<0.005, F (3, 186) = 6.30, p<0.001 and F (3, 186) 
=13.85, p<0.001 respectively). The post hoc tests revealed that the words from these 
categories were considered less related to the predominant noise when both the cut- 
gi'ass odour and the mower soimd were presented than during the neutral condition. 
The words from the Reading category were considered less related to the predominant 
noise when only the mower sound was presented than during the neutral condition, or 
when only the cut-grass odour was presented, hiterestingly, the words fiom the . 
Bedroom category were considered less related to the predominant noise when only 
the cut-giass odour was presented than during the neutral condition, although no 
sound was presented in either two conditions.
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There was also a reliable effect of condition on the ratings for the Cai\ Cooking and 
Seaside categories (F (3,186) = 39.02, p<0.001, F (3,186) = 8.14, p<0.001 and F (3, 
186) =17.52, p<0.001 respectively). Interestingly the post hoc tests revealed that the 
words from these categories were considered more related to the predominant noise 
when both the cnt-giass odour and the mower sound were presented than during the 
neutial condition, or when only the cut-grass odour was presented. The words fr om 
these categories were also rated as being reliably more related to the predominant 
noise when only the mower sound was presented than during the neutral condition, or 
when only the cut-giass odom* was presented.
There was a reliable effect of condition on the ratings fr om the Kitchen category (F 
(3, 186) =11.64, p<0.001). The post hoc tests revealed that the words from the 
Kitchen category were considered more related to the predominant noise when only 
the mower soimd was presented than diuing tlie neutral condition, or when only the 
cut-grass odour was presented. The words from the Ktchen category were considered 
less related to the predominant noise when only the cut-gi ass odour was presented 
than dining the neutial condition. The post hoc tests also revealed that the words 
fr om the Kitchen categoiy were considered more related to the predominant noise 
when both the cut-gi ass odour and the mower sound were presented than dming the 
neutral condition. There were no reliable differences in the remaining comparisons.
The results fr om Study 1 are summarised in Table 2.12
Table 2.12 Suininai v of Üie Effects of the Ciit-Grass odour and the Mower sound on the Identification 
Accuracy. Environniental Evaluations and Word-Environment Relationship Ratings.
Ü ^ a. ^  Ü
\  '' S ound % ndW ;6i^  C 0 b # "  "
Identification
Accuracy
Percentage of Correct Odour 
Identifications Up to 38%
Percentage of Conect Sound 
Identifications Up to 2%
Environmental
Evaluation
Temperature Intensity Odour caused participants from Group 1 to 
consider room as cooler.
Positive Odour caused participants from Group 2 to 
consider Temperature as being less pleasant.
Negative Odour caused participants fiom Group 2 to 
consider Temperature as making them feel more ill.
Cognitive No effect
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Environmental
Evaluation
Lighting
Spaciousness
Noise
Smell
Intensity Odour caused participants from Group 1 to 
consider room as being darker.___________
Positive No effect
Negative No effect
Cognitive No effect
Intensity Odour caused all participants to consider room as 
being more spacious._________________________
Positive Sound and odour combined caused all participants 
to consider Spaciousness as being more pleasant.
Negative No effect
Cognitive No effect
Intensity Sound caused all participants to consider Noise as 
being louder. _________________________
Positive Sound caused all participants to consider Noise as
being less pleasant. Sound and Odour combined 
and separately caused participants from Group 2 to 
consider Noise as less pleasant.__________________
Negative
Cognitive
Intensity
Positive
Negative
Cognitive
Odour caused all participants to consider Noise as 
making them feel more ill._____________________
No effect
Odour caused all participants to consider Smell as 
being sp onger._______________________________
Odour caused all participants to consider Smell as 
being less pleasant.___________________________
Odour caused all participants to consider Smell as 
making them feel more ill._____________________
Odour caused all participants to consider Smell to 
facilitate concentration. Smell was considered to 
facilitate concentration more by participants from 
Group 1 than Group 2.________________________
'"Word-
Environment
Relationship
Evaluation
Relationship to the predominant smell Plant —  
Health
Seaside »—
Kitchen
Car —
Cooking
Bedroom"^"
Reading
C/0
CD
Relationship to the predominant noise Car
Seaside
Kitchen
Cooking
Plant
Health
Reading
Bedroom
C/}CD
*Note: Related catesorv.
Unrelated category
Categories are listed according to tlie participants ratings of tlie word-environment relationship 
with the categories considered most related to tlie ambient environment listed towards tlie top 
of tlie table
Presentation of the sound and/or odour caused tlie words from a category to be considered as 
being: ^
' ^  More related to the ambient environment
Less leluted to tlie ambient environment
Other observations included:
^  I—   ' ^  Mixed effect on the word-environment relationship
— " No effect on the word-envhonment relationship
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2.4 Discussion
The findings of the Study 1 have shown that the cut-grass odour was con ectly 
identified by a third of the participants whereas the sound was rarely identified as a 
mower. Although there is limited research with which to compare the findings 
concerning the cut-grass odour, the results concerning the identification of the mower 
sound aie consistent with previous research (Marcell, Borella, Greene, Kerr and 
Rogers, 2000; Balias, 1993) providing huilier support for the inability to identify the 
mower soimd. Recall that the mower soimd presented was a hand operated mower, 
which had a cyclic pattern with an accompanying rattling and mechanical soimd. The 
participants may be more accustomed to an electric operated mower than a hand- 
operated mower and therefore would be likely to conectly identify the foiiner type of 
mower. The low familiarity of the mower soimd possibly led to the absence of 
change in the conect identifications in the presence and absence of the mower soimd. 
The results show that the participants perceived the mower soimd and attempted to 
identify the mower sound. This was observed by the fact the results showed that 
participants tended to change their incorrect identifications to borderline 
identifications when they were exposed to the mower soimd. This finding would not 
have been obsei'ved if the identifications were classified purely as “coiTect/mcoiTecf ’ 
identifications. The advantage of using an additional category for borderline 
identifications (i.e. near hits) was that it provided a clearer way to deteiinine how 
participants perceived and attempted to identify the sound than if only two categories 
were used to classify the identifications.
With respect to the evaluation fhidings, the results show that the presentation of the 
mower sound and the cut-gi ass odour led to changes in the degr ee of pleasant feelings 
towards the environment. The extent to wliich the environment caused the 
participants to feel ill was also affected by the presentation of the mower sound and 
the cut-grass odour. These results ai*e consistent with some of the elements from 
Mehrabian and Russell’s (1974) theory that changes in the enviromnent influence 
emotional states.
The findings showed that in general the evaluations were not influenced by the 
number of stimuli presented i.e. the effect on the ratings were similar' when only the
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odour or the sound was presented, compared to when both stimuli was presented at 
the same time. This suggests that the evaluations were influenced by the change (or 
information load) per se in the environment rather than the amoimt of change (or 
information). Evaluations were influenced by the initial introduction of each 
stimulus. The presentation of the stimuh together can be interpreted as an increase in 
the amoimt of information but not an increase in the information load because the 
participants had already been exposed to the stimuli in the experimental setting. 
Therefore the stimuli were no longer considered to be as novel in the second 
presentation as dming the first presentation. A way to further examine this would 
involve introducing an odour and soimd separately and then introducing a different 
somid and odour together. Based on Mehrabian and Russell’s (1974) predictions, it 
would be expected that the effect on evaluations would be different when only one 
stimulus is provided compar ed to when two stimuli ar e presented. This is because the 
presentation of the two stimuli would not only increase the amoimt of information but 
also the information load in the environment.
The findings in general provide support for some of the elements from Canter’s 
(1983) tlieory. Although the enviromnent changed, the participants’ rating tasks (or 
goals) did not change over the study. This was reflected in participants’ evaluations 
of the extent to which the environment facilitated concentr ation where the cognitive 
ratings did not change across the conditions (except for the evaluations of the Smell).
It could be argued that the reason why the cognitive ratings did not change was 
because the changes in the environment were not extr eme enough to influence these 
evaluations. However the aim of the study was to examine the effect of change in the 
enviromnent without inducing discomfort to the participants.
The effect of the changes on some of the evaluations was greater for participants who 
moved fr om Room B to Room A than for those who moved fr om Room A to Room 
B. For example, participants who moved from Room B to Room A considered the 
Temperature to be less pleasant and make them feel more ill when the cut-gr ass was 
presented than when it was absent. Also the general evaluation of the odour was more 
negative for the participants who moved from Room B to Room A than for the 
remaining participants. The differences can not be attributed to the differences in the 
overall heat or odour concentration experienced because the analysis showed that
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these aspects were evaluated similarly between the two rooms. It is also interesting 
that the participants who moved from Room B to Room A considered their first room 
to be less spacious than the second room although the volume of the first room was 
larger than that of the second room. The theories do not provide any explanations for 
why some changes in enviromnent (i.e. presentation of the odour) should produce a 
bigger effect in evaluations for those in one group than the other group in the way 
observed in Study 1.
The theories also do not accoimt for why the presentation of the odour affected most 
aspects of the enviromnent {Temperature, Spaciousness and Smell) whereas the sound 
only affected the Noise. One reason for this could be due to the fact that relatively 
more people identified the odour than the soimd. The ratings of the relationship 
between the words and the enviromnent also indicated that the odour was correctly 
perceived whereas the sound was not perceived as a mower.
The analysis of the word ratings showed the expected interaction between word 
category and the change in the enviromnent with respect to the presentation of the 
odoui*. The words fiom the related category (i.e. Plant) were considered more related 
to the odour when the cut-grass odour was presented than when the odour was absent. 
The words from all the unrelated categories, except the Seaside category, were either 
not influenced by the presentation of the cut-giass odour, or were considered to be 
less related to the odour when it was presented than when it was absent. These 
findings are consistent with previous reseai'ch showing differential performance for 
related and unrelated words to the odour enviromnent (Schab, 1990; Degel & Koster, 
1998; Pauli, Boimie, Dielanami, & Birbamner, 1999; Parker, Wateiman & Gellatly, 
2000). However these findings contrast with the Schifferstein and Blok’s (2002) 
study, where they found that the relationship between the odour and the product did 
not influence magazine sales of related and imi elated magazines. A possible reason 
for the difference in results is that Schifferstein and Blok’s (2002) study involved 
examining participants’ piuchasing behavioms and not their evaluations. The 
participants in Schifferstein and Blok’s (2002) study may have evaluated a congiuent 
magazine to be related to the odour, but this evaluation does not necessaiily mean that 
they will buy the magazine. Other factors could also deteimine whether a magazine is 
purchased such as financial costs and interest in the subject covered by the magazine.
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The interaction between word category and the change in the environment with 
respect to the presentation of the sound was less clear* cut than during the presentation 
of the odour. The evaluations of the words from the Plant category were not affected 
by the presentation of the mower sound. For some of the unrelated categories (Car, 
Seaside and Cooldng), the words were considered more related to the soimd when the 
mower sound was presented than when it was absent. For other imielated categories 
(Bedroom, Health and Reading) were considered to be less related to the sound when 
it was presented than when it was absent. Evaluations of the relatedness of the words 
fr om the Kitchen category to the sounds were influenced by the presentation of tlie 
sound and the odom*. These findings are inconsistent with previous research (e.g. Van 
Petten & Rheinfelder, 1995). A possible reason for the inconsistency between the 
present findings and previous research is the type of somid used. Recall that before 
Van Petten and Rheinfelder (1995) conducted their main study, the sounds were 
initially presented to participants to deteimine whether they considered the sounds to 
be related to the words. Therefore it was ascertained before their experiment that the 
sounds were related to the words. This process was not carried for the first study. 
Therefore it is possible that the reason why the expected interaction between the word 
category and the change in enviromnent was not obsei*ved was because the 
participants did not consider the words from the Plant category to be related to the 
sound.
Another reason for the unexpected interaction could be due to the inability to identify 
the mower soimd. Recall fr om the Inti oduction of the chapter that it was suggested 
that the extent to which the words are considered to be related to the enviromnent 
could be a function of the accuracy of identifying the soimd/odour. A way to examine 
whether the ability to identify the sound/odour influenced the ratings of the 
relationship between the words and the enviromnent would involve analysing the 
ratings fr om participants who gave conect identifications compared to those who gave 
borderline or inconect ones. It would be predicted that the expected interaction 
would only be observed in those who gave correct identifications. The comparisons 
would also reveal whether those who identified the stimuli evaluated the environment 
differently to the other gioups. This comparison could be canied out for the cut-grass 
odour, but it would not be possible for the soimd because only one person correctly
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identified the mower. Another way to explore how the ability to identify the 
soiind/odonr influenced the evaluations would involve using sthnuli which are likely 
to be identified. In order to explore the role of identification and further test the two 
theories, the study described in Chapter 3 replicated Study 1 using a different sound 
and odour.
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3. Study 2: The Effect of a Coffee Odour and Cafeteria 
Sound on Evaluations
To recap, the aim of the present thesis is to determine how people evaluate their 
siuToundings. Specifically, the studies investigate the effect of changes in the 
environment on evaluations. The findings fi'om Study 1 indicated that changes in the 
odour or sound enviromnent affected the emotional responses experienced, although 
ar ousal was not directly measured. Evaluations of the extent to which the 
environment facilitated concentration were not influenced by the soimd and odom* 
manipulations (except for evaluations of the Smell). This chapter presents Study 2, 
which examines enviromnental evaluations made in the presence and absence of a 
cafeter*ia sound and/or* coffee odom*. The Introduction to this chapter first reviews the 
findings from Study 1 and briefly describes research on the ability to identify the 
cafeteria sound and coffee odour. Study 2 is then reported and the findings of this 
study confirmed that the coffee odom* and the cafeteria sound were familiar and could 
be identified by the participants. Participants also considered the words fi*om the 
related category to be more associated to both the cafeteria sound and the coffee 
odour, which demonstr ated that the stimuli were correctly perceived. However the 
evaluations of the enviromnent were similar to the findings from Study 1. The 
similarity in the evaluations made across Study 1 and Study 2 suggests tliat the ability 
to identify the stimuli does not influence enviromnental evaluations. The ability to 
identify the stimuli also does not accoimt for the differences in the way that the odour* 
and the sound are perceived. The differences between the two studies in relation to 
the Mehrabian and Russell’s (1974), and Canter’s (1983) theories are discussed 
towards the end of the chapter*.
3.1 Introduction
Study 1 showed that the presentation of the mower* sound and the cut-gr*ass odour* led 
to changes in the emotional responses experienced, as measured by the Positive and 
Negative ratings on the Room Enviromnent Questiormaire (REQ). Furthermore the 
presentation of the stimuli did not change the evaluations of the extent to which the 
environment facilitated concentration (except in relation to the evaluation of the
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Smelt). Both findings are consistent with some of the elements fi*om Melnabian and 
Russell’s (1974), and Canter’s (1983) theories.
However the theories can not account for why the sound and the odour did not have 
similar effects on the evaluations. The presentation of the cut-gi ass odoui* influenced 
evaluations of most of the aspects of the environment whereas the mower soimd only 
affected evaluations of the Noise. It is imknown whether this effect was because less 
people were able to identify the sound thmi the odoiu*.
The mower soimd and the cut-giass odoiu* were used in Study 1 because they were 
easily obtainable and also the words from the Plant category had been used with the 
cut-grass odoiu* in previous environmental studies. However in retrospect the 
identification results indicate that the participants did not easily identify these stimuli. 
The data from the ratings of the relationship between the words and tlie environment 
indicated that the words fr om the Plant category were not considered to be related to 
the mower sound. This confimis the findings fr om the identification task. Therefore 
it was decided to replicate Study 1 by using a soimd and odom* which were more 
likely to be identified. The stimuli consisted of recordings of background 
conversations within a cafeteria setting (cafeteria sound) and a coffee odom. The 
stimuli were chosen because they were easily obtainable and the words fr om the 
Kitchen were judged to be related with the stimuli at the exclusion of the other 
categories.
Previous research indicates that the cafeteria soimd (human speech) and coffee odour 
can be easily identified. Cycowicz and Friedman (1998) found that over 90% of 
participants correctly identified hmnan sounds which included speech and laughter. 
This is expected as people typically encoimter these soimds in their everyday life. 
Grant, Bredhl, Clay, Feme, Groves, McDoiinan & Dark (1998) maintained that the 
cafeteria somid presented at a moderate level does not interfere with cognitive 
perfoimance. Based on this research it was decided that the cafeteria soimd was 
appropriate to be used in Study 2. Coffee odom is also documented as a commonly 
encomitered odour (Degel & Koster, 1998). Moncrieff (1966) reported that the coffee 
odour was ranked at the top of the list in a table of 12 food odours listed in descending 
order of naming accuracy. The naming accuracy was 82% suggesting that the coffee
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odour is relatively easy to identify. Research using electiophysiological measures of 
brain activity also suggests that the coffee odour is related to feelings of arousal 
(Kole, Snel & Lorist, 1998). If evaluations ar e based on feelings of ar ousal, then it is 
likely that the presentation of the coffee odour will affect the way that the 
environment is perceived.
One study that investigated the effects of a loud continuous white noise and coffee 
odour on the perceived sound level, comfort and health was conducted by Pan, 
Kjaergaard and Molhave (2003). Nine participants made their evaluations in a 
climate chamber. These evaluations were measured during exposures to the stimuli 
alone and in combination i.e. there were not control (or neutral) conditions. All 
measines were affected by the white noise and the coffee odour when they were 
presented alone. The findings also indicated that the addition of the noise reduced the 
perception of discomfort fr om the odour, whereas the addition of the coffee odour did 
not affect the discomfort fr om the noise. The results from this study are inconsistent 
with Mehrabian and Russell’s (1974) predictions and the findings from Study 1. A 
possible reason for the differences in the results between Study 1 and Pan et al’s 
(2003) study could be due to the odour used. Study 1 used a cut-gi ass odour whereas 
Pan et al (2003) used a coffee odour. As Study 2 uses the coffee odour, comparisons 
can be made between this and Pan et al’s (2003) study to deteimine the effects on 
sound and odour on evaluations.
So to summarise, the aim of Study 2 was to further examine how changes in the 
environment affected evaluations. Study 2 was designed to deteimine whether the 
effects of the mower soimd and cut-grass odour in Study 1 was due to the inability to 
identify these stimuli. The same paradigm fr om Study 1 was used for Study 2 but the 
stimuli for the latter study consisted of a cafeteria sound and coffee odour. It was 
predicted that these stimuli would be easier to identify than those used in Study 1. 
This would be reflected by more correct identifications of the odour and soimd during 
Study 2 in comparison to Study 1. Based on elements fr om Mehrabian and Russell’s 
(1974) theory, the Positive and Negative ratings of the REQ will be affected by the 
initial presentation of the stimuli. The evaluation of the environment when each 
stimulus is presented in isolation will be similar to evaluations made when the stimuli
103
aie presented together. Consistent with elements from Canter’s (1983) and the 
findings from Study 1, the manipulations of the sound and odour was predicted not to 
affect the extent to which the environment facilitates concentration, as measured by 
the Cognitive ratings on the REQ. This is because the tasks (or goals) carried out was 
the same across Study 2. When the stimuli aie present, it was predicted that the 
environment would be more associated to the words fi'om the related (Kitchen) 
category than the unrelated (remaining) categories. The predicted interaction between 
the manipulation of the sound and odom* and the category on the word-environment 
ratings would demonstiate that the participants conectly perceived the stimuli.
3.2 Method
3.2.1. Participants and Design
Sixty-one (sixteen males) 1®‘ year psychology undergraduate students of the 
University of Suney participated as part of a lab class. The mean age was 20.9 years 
(range = 1 8 -4 7  years). Participants were divided into foiu* gioups and the males 
were distributed equally to each group. Infonnation about any health conditions that 
may affect their performance was collected and four pai*ticipants reported having a 
cold or any other illnesses that may affect their olfactory abilities. No student 
reported any hearing difficulties.
The design was identical to the Study 1.
3.2.2. Environmental Manipulations and Evaluation Measures
The environmental manipulations consisted of the room in which the evaluation was 
made and the presentation of the stimuli. The rooms and evaluation measures were 
identical to those used in Study 1. The only difference between Study 1 and Study 2 
was the enviromnental stimuli used. The enviromnental stimuli used in Study 2 
consisted of a coffee odour and a cafeteria somid. The coffee odom* had a sweet 
coffee-cream scent (i.e. as opposed to the strong black coffee scent). The odour was 
presented using the same method described in Study 1. The soimd consisted of tape 
recordings of a university cafeteria during lunchtime. Care was taken to prevent 
complete conversations fr om being audible; thus the cafeteria recordings consisted of
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a continuous conversational hum intermixed with sounds of moving chairs and dishes. 
The cafeteria sound was presented at that 40dB using the same equipment as during 
Study 1.
3.2.3. Procedure
The first two conditions were conducted without the coffee odour and the latter two 
conditions were conducted in the presence of the odour. The procediue was identical 
to that used in Study 1, except that the coffee odom and the cafeteria sound was used 
instead of the cut-grass odom* and the mower sound.
3.2.4. Data Analyses and Scoring Procedures
The ratings were analysed to deteimine how the environmental evaluations were 
influenced by the presence/absence of the coffee odom and/or the cafeteria sound.
The design of the study allowed for pair-wise comparisons to be earned out between 
the conditions (neutr al, neutral plus cafeteria somid, neutral plus coffee odom, and 
neutral plus cafeteria sound and coffee odour). As in Study 1, the main dependent 
measures were the identifications of the predominant sound and odour, the 
environmental ratings from the REQ and the ratings of the relationship between the 
words and the enviromnental sound and odour. The data analyses and the scoring 
procedures for the tluee main dependent measmes were as follows:
3.2.4.1 Identifications
The initial tabulation of the identifications revealed that the odom and the sound were 
rarely correctly and consistently described as “coffee” or “cafeteria”. The 
identifications fiequently consisted of combination of several different but appropriate 
words, or a combination of the conect word with extraneous infonnation (e.g. “Coffee 
Cream Sweets” for “coffee”). Therefore it was necessary to develop a criterion for 
evaluating multiple identifications of the stimuli. A similai* criterion for Study 1 was 
used for the identifications made during Study 2.
The corpus of odour identifications generated durhig the neutral plus odour, and the 
neutral plus odour and soimd conditions was used to discover consistencies in the 
odom identifications. Similarly a corpus of sound identifications generated during the 
neutral plus sound, and the neutral plus soimd and odour conditions was used to
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discover consistencies in the sound identifications. The scoring criteria for 
identifications made duiing exposme to the coffee odom* was based on the frequency 
of the iderrtificatiorrs and whether the identification referred to the target odour source 
i.e. coffee. Frequent (e.g. “Coffee/Tea”) and rron-rnodal (e.g. “Bailey’s”) 
iderrtifications referiirrg to the odour source were classified as correct identifications. 
The identifications that did not refer to the target odour source but smelled similar to 
the coffee odour (e.g. “Cimrarnon”) were labelled as rrear-hits.
The tabulation of the iderrtificatiorrs for the cafeteria sound revealed that a cori'ect 
identification should include the element of a public eating area (e.g. “canteen”). This 
was because 20 uirique identifications made reference to the element of a public 
eating area during the neutral plus sound condition. The identifications referTirrg to 
the element of a public eating area were differerrtiated from identifications pur ely 
referring to a public area (e.g. “Market Place”). Although 17 urrique iderrtifications 
made refererrce to a public area during the neutral plus sound condition, these 
identifications were not classified as correct. Identifications referring to the element 
of a public eatirrg area capture the target soimd sour ce whereas identifications piu ely 
referring to a public area are ambiguous and therefore could not be restricted to the 
target sound sour ce. The identifications purely referring to a public area or other 
sources different from target soimd soiuce but sounding similar to the “cafeteria” 
sound were classified as near hits.
Other identifications were classified as conect when they fulfilled at least one of the 
following characteristics:
1. An obvious spelling mistalce of the target stimuli (e.g. ’’cofee” for “coffee”).
2. A word or plrr ase containing the correct root word but with a different 
grammatical ending (e.g. “coffee chocolates” for “coffee chocolate”).
3. A conect identification with additional information (e.g. “Noisy Cafeteria 
Envirormrent” for “cafeteria”).
The remainirrg identifications were classified as either a near* hit or* a miss. An 
ideirtification was classified as incorrect (miss) when the identification fulfilled at 
least one of the following characteristics:
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1. An inaccurate description of the stimuli (e.g. “Paper Rustling” for “cafeteria”).
2. Consisting only of an adjective word or phrase (e.g, “strong” or “loud”).
3. A broad, ambiguous or generalised description to the extent that it could be 
applied to a number of odours or sounds (e.g. “food” for “coffee” or “Eating” for 
“cafeteria”).
4. A synonym for “nothing”, “quiet”, or absence of identification.
Fom* individuals, two of which were unaware of the purpose of the resear ch, their 
independerrtly sorted each identification into one of three categories con esporrding to 
the stimuli. For the coffee odour, the categories were as follows (a) Odours 
associated with Coffee: (b) Odours associated with Sweetness e.g. Cinnamon: (c) 
Other. For the cafeteria sound, the categories were as follows: a) Sounds associated 
with Cafeteria/the element of a public eating area: (b) Sounds associated with a public 
area: (c) Other. A discussiorr was held with the sorters to settle any disagr eements 
before using the agreed criteria to score the identifications.
The scoring criteria were then applied for the identifications made hr all four 
conditiorrs.
Multiple McNemar tests on the identifications were carried out as hr Study 1.
3.2.4.2 Enviroiimeiital Ratings
A mixed two-way (4 X 2) ANOVA was corrducted to analyse the effect of the 
cafeteria sound and the coffee odour on the evaluations for each aspect of the 
enviromnent: Ternperatme, Lighting, Spaciousness, Noise and Smell. The within- 
subject factor was the condition (neutr al, neutral plus cafeteria sound, rreutral plus 
coffee odour, and neutral plus cafeteria sound and coffee odour). The between- 
subject factor was the order hr which the participants rated the two rooms. Follow-up 
analyses were similar to that used irr Study 1.
3.2.4.3 Word-Environment Relationship Ratings
The mean rating of the word relatedness to the predominant sound and odour was 
obtained for each category in each condition. Again the analyses was similar to those 
used in Study 1.
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3.3 Results
This section presents the results in the identical manner to the way that they were 
presented in Chapter 2.
3.3,1. Identifications
Multiple pair-wise compar isons usmg McNemar tests were carried out to test whether 
there were reliable differences in the correct (hits), borderline (near hits) or incorxect 
(misses) identifications between conditions. The firrdings pertainirrg to each stimulus 
(coffee odour and cafeteria sound) ar e presented separately.
3.3.1.1 Coffee Odour
The identifications given by more than one individual are listed in Table 3.1 with the 
most fr equent identifications listed towar ds tire top of the table. Table 3.2 shows the 
frequency of hits, rrear hits and misses irr each condition for exposures to the coffee 
odour.
Table 3.1 Frequency of Smell Identifications m ade in each  condition
Condition
Neutral Neutral
plus cafeteria sound
Neutral
plus coffee odour
Neutral
plus cafeteria sound 
and coffee odour
Identifications*
m ade by m ore Frequency 
than 1 person
Identifications*
m ade by more Frequency 
than 1 person
Identifications*
m ade by more Frequency 
than 1 person
Identifications'
m ade by m ore Frequency 
than 1 person
Nothing 18 
Neutrai 2 
No R esponse 2 
Perfume 2 
Stale 2
Total Number of Unique 
Identifications = 40
Nothing 15 
Food 3 
No R esponse 3 
Neutral 2 
Perfume 2 
Unsure 2
Total Number of Unique 
Identifications = 40
Coffee 21 
Coffee/Tea 2
Coffee 20 
Coffee/Tea 2
Total Number of Unique 
Identifications = 40
Food 2 
Musty 2
Total Number of Unique 
Identifications = 39
Vtalicised Identifications were considered near hits. 
Underlined Identifications were considered as hits 
All other identifications were considered as m isses
Table 3.2 suggests that all conect odom* identifications were made when the odour* 
was present except for one identification in the neutral plus sound condition. No 
borderline identifications were made of the coffee odom* dur*ing the odour-fi'ee 
conditions, which is to be expected as no odom* was added betweerr the neutral arrd 
the neutral plus sound corrditions.
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Table 3.2 Frequency of Hits. Near Hits and M isses in each condition for the Coffee Odour (N = 61)
Condition
Neutral
Hits Near Hits Misses
Neutral
plus cafeteria sound 
Hits Near Hits M isses
Neutral
plus coffee odour
Hits Near Hits M isses
Neutral
plus cafeteria sound 
and coffee odour
Hits Near Hits Misses
0 0 61 1 0 60 43 4 14 42 2 17
Using the McNemar tests, it was foimd that there were no reliable changes in the type 
of odour identifications made between the neuti al and the neutral plus sound 
conditions. This was expected because there were no changes in the odour 
environment between these two conditions. The tests also revealed that there were no 
reliable changes in the type of odour identifications made between the neutral plus 
odour, and the neutral plus sound and odour conditions. This was also expected 
because there were no odour manipulations between these two conditions.
The McNemar test revealed that the changes in the odom* environment affected the 
coiTect identifications made between the odoui-ffee conditions and the odour 
conditions. Identifications in the miss category duiing the neutral (1) = 41.02, 
j9<0.001), and the neutral plus soimd (x^ (1) = 40.02,/7<0.001) conditions showed a 
reliable tendency to move into the hit category during the neutral plus odour 
condition. Also identifications in the miss category during the neutral (x  ^(1) = 40.02, 
/><0.001), and the neutral plus sound (x  ^(1) = 39.02,/?<0.001) conditions showed a 
reliable tendency to move into the hit category during the neutral plus soimd and 
odom* condition. These findings showed that tlie presentation of the coffee odour 
changed inconect to correct identifications.
However identifications in the miss category during the neutial, and the neutral plus 
sound conditions did not show a reliable tendency to move into the neai* hit category 
during the neutral plus odom* condition (x  ^(1) = 2.25, p>0.05 for both compai*isons). 
Similarly identifications in the miss category during the neutral, and the neutial plus 
sound conditions did not show a reliable tendency to move into the near* hit category 
dming the neutral plus sound and odour condition (x  ^(1) = 0.50,p>0.05 for both
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comparisons). This confirms the results shown in Table 3.2 where the introduction of 
the odour did not influence the nimiber of borderline identifications made across the 
conditions as few of these identifications were made throughout Study 2.
3.3.1.2 Cafeteria sound
The soimd identifications given by more than one individual are listed in Table 3.3 
with the most fi equent identifications listed towards the top of the table.
Table 3.3 Frequency of Sound Identifications m ade in each  condition
Condition
Neutral Neutral Neutral Neutral
plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
identifications* identifications* Identifications* Identifications*
m ade by more Frequency m ade by more Frequency m ade by more Frequency m ade by more Frequency
than 1 person than 1 person than 1 person than 1 person
Nothing 12 Canteen 5 Nothing 8 Canteen 5
Quiet 7 Office 3 Quiet 8 Talking 4
Rustling Papers 5 Talking 3 Rustling Paper 5 Cafe 2
Exam 3 DInina Room 2 Music 4
Paper 2 Hospital 2 No R esponse 2
People 2
Total Number of Unique Total Number of Unique Total Number of Unique Total Number of Unique
Identifications = 37 Identilications = 50 identifications = 39 identifications = 53
'Italicised IdentiHcatlons were considered near hits. 
Underlined Identifications were considered a s  hits 
All other identifications were considered as m isses
Table 3.4 shows the fr equency of hits, near hits and misses in each condition for 
exposures to the cafeteria sound.
Table 3.4 Frequency of Hits. Near Hits and Misses in each condition for the Cafeteria Sound (N = 611
Condition
Neutral
Hits Near Hits Misses
Neutral
plus cafeteria sound 
Hits Near Hits M isses
Neutral
plus coffee odour
Hits Near Hits Misses
Neutral
plus cafeteria sound 
and coffee odour
Hits Near Hits Misses
0 0 61 25 26 10 0 2 59 28 22 11
Table 3.4 suggests that overall more coiTect soimd identifications were made when the 
sound was present than when the soimd was absent. No conect identifications were
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made during the silent conditions, which is to be expected as no sound was added 
during the neutr al and the neutral plus odour conditions.
The McNemar tests revealed that there were no reliable changes in the type of soimd 
identifications made between the neutral and the neutral plus odour conditions. This 
was expected because no soimd was added dining these two conditions. The tests also 
revealed that there were no reliable changes in the type of soimd identifications made 
between the neutral plus sound, and the neutr al plus sound and odom* conditions 
indicating that the coffee odour did not change the type of sound identifications made.
The McNemar tests showed that the changes in the sound environment affected the 
identifications made between the sound conditions and the silent conditions. 
Specifically, identifications in the miss category during the neutral (x  ^(1) = 23.04, 
p<0.05), and the neutral plus odour (1) = 21.04, jo<0.05) conditions showed a 
reliable tendency to move into the hit category during the neutral plus sound 
condition. Also identifications in the miss category during the neutral, and the neutr al 
plus odour conditions showed a reliable tendency to move into the liit category during 
the neutral plus sound and odour condition (x  ^(1) = 26.04, j9<0.05 for both 
comparisons). These findings showed that the presentation of the cafeteria sound 
changed rncoiTect to conect identifications.
Identifications in the miss category during the neutral, and the neutral plus odour 
conditions showed a reliable tendency to move into the near hit category during the 
neutral plus sound condition (x  ^(1) = 24.04, ^ <0.001 for both comparisons). Also 
identifications in the miss category during the neutr al (x  ^(1) = 20.05, j9<0.001), and 
the neutral plus odour (x  ^(1) = 16.41, ^ <0.001) conditions showed a reliable tendency 
to move into the near hit category dining the neutral plus soimd and odour condition. 
This indicated that the cafeteria soimd also changed the incoiTect to borderline 
identifications.
In summary, most par ticipants correctly identified the coffee odour and the cafeteria 
sound. These results contrast with the findings from Study 1 where relatively few 
conect identifications were made of the stimuli. This shows that the aim to use
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stimuli that were more identifiable in Study 2 than in Study 1 was achieved. Fewer 
borderline identifications were made of the coffee odour than the cafeteria sound.
The accuracy of the identifications made when the odoiu* and the sound were 
presented in isolation was similar' to the accuracy of the identifications made when the 
odour and the sound were presented in combination. This indicates that the 
identification of one stimulus was not aided by the addition of another stimulus. The 
next section will address how par ticipants evaluate their environment in the presence 
and absence of the coffee odour and/or the cafeteria sound.
3.3.2. Environmental Rating
Recall from the Method section that Room B was slightly brighter and, on average, 2° 
C warmer than Room A. Room B was also slightly larger than Room A. Refer to the 
Method section for a detailed description of the analyses. The results periaining to 
each aspect of the enviromnent {Temperature, Lighting, Spaciousness, Noise and 
Smell) are presented separ'ately.
3.3.2.1 Temperature
The mean enviromnental ratings of the Temperature across the conditions ar e listed in 
Table 3.5.
Table 3.5 Mean fand Standard errort rating* of the Temperature for each scale in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 3.21 0.09 3.20 0.10 3.61 0.09 3.55 0.08
Positive 3.52 0.11 3.57 0.11 3.06 0.14 3.17 0.13
Negative 1.98 0.12 1.88 0.11 2.35 0.14 2.28 0.14
Cognitive 2.61 0.09 2.68 0.09 2.66 0.08 2.67 0.09
(N=61) (N=61) (N=59) (N=60)
‘Ratings ranged from 1 to 5
3.3.2.1.1 Temperature: Intensity
There was a reliable main effect of condition on the Intensity ratings of the 
Temperature (F (3,171) = 7.03, p<0.001). There was also a reliable main effect of
1 1 2
group on the Intensity ratings of the Temperature (F (1, 57) = 7.23, j!?<0.01). The 
interaction between the condition and the group was not reliable (F (3, 171) = 1.08, 
p>0.Q5). The analyses indicated that the presentation of the cafeteria sound and the 
coffee odour had similar effects for all groups on the heat experienced. Furthermore, 
the environments were considered to be warmer by one gioup than the other group. 
To huther explore tlie main effect of condition, post hoc tests were carried out.
To illustrate the main effect of condition, the mean Intensity ratings of the 
Temperature for each condition collapsed across the groups are shown in Figure 3.1.
Figure 3.1. The Mean and Standard Error Intensity Ratings of the 
Temperature for each condition*
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*collasped across both groups
The post hoc tests revealed that both gi'oups considered the enviromnent to be wanner 
when both the coffee odour and the cafeteria soimd were presented, and when only the 
coffee odour was presented than dming the neutral condition. Also both groups 
considered the environment to be wanner when only the coffee odour was presented 
than when only the cafeteria sound was presented. There were no reliable differences 
in the remaining comparisons. To illustrate the main effect of gr oup, the mean
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Intensity ratings of the Temperature across the groups collapsed across the conditions 
are shown in Figure 3.2.
The graph in Figure 3.2 shows that the environments were considered to be warmer 
for Group 2 than for Group 1. The reason for this difference is unlmown. The results 
suggest that the cafeteria sound did not influence the evaluations of the heat 
experienced in the rooms. Rather, the presentation of the coffee odom- caused the 
environment to be considered warmer than when the coffee odour was absent. These 
results are smprising because participants from Group 2 moved from Room B to the 
slightly cooler room (i.e. Room A) between the odoru-fr ee and the odour conditions. 
The findings also show that on average the environment was considered to be wanner 
by participants fr om Group 2 than those from Group 1.
Figure 3.2. The Mean and Standard Error Intensity Ratings of the 
Temperature for each group*
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*collasped across all conditions
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3.3.2.1,2 Temperature: Positive
There was a reliable main effect of condition on the Positive ratings of the 
Temperature (F (3, 171) = 6.71, ^ <0.001), however the main effect of group on the 
Positive ratings of the Temperature was not reliable (F (1, 57) = 1.50, j^>0.05). There 
was a reliable interaction between the condition and the group (F (3,171) = 5.75, 
^<0.05), indicating that the presentation of the cafeteria sound and the coffee odour 
did not have similar effects on the evaluation of how pleasant the Temperature was 
across the conditions for both groups. The mean Positive ratings of the Temperature 
across the conditions for each group are illustiated in Figure 3.3.
Figure 3.3. The Mean and Standard Enor Positive Ratings of the 
Temperature for each group across the four conditions
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The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Positive ratings of the Temperature for Group 2 (F (3, 87) = 6.49, 
j5<0.001). The effect of condition was not reliable for Group 1. The post hoc tests for 
Group 2 revealed that the Temperature was considered less pleasant when both the 
coffee odour and the cafeteria sound were presented than when only the cafeteria 
sound was presented and during the Neutral condition. The Temperature was also
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considered less pleasant when only the coffee odour was presented than when only the 
cafeteria sound was presented and during the Neutral condition. There were no 
reliable differences in the remaining comparisons. The results suggest that for 
participants who moved from odour free room (Room A) to the odour room (Room 
B), the presentation of the cafeteria soimd and the coffee odour did not influence the 
evaluations of pleasantness of the Temperature. However, for reasons unknown, the 
presentation of the coffee odom' caused the remaining participants to consider the 
Temperature to be more mipleasant in the odour room (Room A) than the odour-fr ee 
room (Room B). These findings are similar to the ones fr om Study 1 which suggests 
that the effect on the pleasantness of the Temperature is not unique to the coffee 
odour and the cafeteria sound.
3.3.2.1.3 Temperature: Negative
There was a reliable main effect of condition on the Negative ratings of the 
Temperature (F (3, 171) = 6.86,/?<0.001). The main effect of group was not reliable 
(F (1, 57) = 2.17,j9>0.05). The interaction between the condition and the group was 
also not reliable (F (3, 171) = 1.21,/?>0.05), indicating that the presentation of the 
cafeteria sound and the coffee odour had similai' effects on the extent to which the 
Temperatme made pai'ticipants feel sick for both gi'oups. The mean Negative ratings 
of the Temperature in each condition collapsed across both gi'oups are illustrated in 
Figure 3.4.
The post hoc tests revealed that the Temperature was considered to make participants 
feel more ill when both the cafeteria soimd and the coffee odour were presented, and 
when only the coffee odour was presented than when only the cafeteria sound was 
presented. There were no reliable differences in the remaining compaiisons. The 
results suggest that the cafeteria sound did not influence the extent to which the 
Temperature made participants feel sick. Although the results were not reliable 
concerning the compaiisons between the neufr al conditions and the conditions in the 
odom- environments, the direction of the findings suggest that the coffee odom* 
influenced the Negative ratings. Specifically, the presentation of the coffee odour 
caused the Temperature to make the participants feel more ill than when the coffee 
odom was absent.
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Figure 3.4. The Mean and Standard Error Negative Ratings of the 
Temperature for each condition*
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3.3.2.1.4 Temperature: Cognitive
There were no reliable main effects on the Cognitive ratings of the Temperature 
(condition: F (3, 171) = 0.36,/?>0.05, gionp: F (1, 57) = 2.58,j!7>0.05). The 
interaction between the condition and the group was also not reliable (F (3, 171) = 
1.37, j)>0.05). These results indicate that the presentation of the cafeteria sound and 
the coffee odour did not influence the extent to which the participants evaluated the 
Temperature as facilitating concentiation.
33,2,2 Lighting
The mean environmental ratings of the Lighting across the conditions are listed in 
Table 3.6.
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Table 3.6 Mean fand Standard errort rating* of the Lighting for each sca le  in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 3.64 0.12 3.64 0.11 3.49 0.12 3.52 0.11
Positive 3.11 0.12 3.20 0.12 3.09 0.11 3.20 0.11
Negative 2.12 0.14 2.16 0.13 2.22 0.14 2.14 0.12
Cognitive 2.75 0.09 2.83 0.09 2.86 0.10 2.90 0.10
(N=61) (N=61) (N=59) (N=60)
‘Ratings ranged from 1 to 5
3.3.2.2.1 Lighting: Intensity
There were no reliable main effects on the Intensity ratings of the Lighting (condition: 
F (3, 171) = 1.55,/?>0.05, gimip: F (1,57) = 0.24,^>0.05). The interaction between 
the condition and the gionp was also not reliable (F (3, 171) = 2.58, j9>0.05). These 
results indicated that the presentation of the cafeteria sound and the coffee odour did 
not affect evaluations of the brightness of the room for both groups.
3.3.2.2.2 Lighting: Positive
There were no reliable main effects on the Positive ratings of the Lighting (condition: 
F (3, 171) = 0.79,/?>0.05, group: F (1, 57) = 0.68,^>0.05). The interaction between 
the condition and the gioup was reliable (F (3, 171) = 4.14, j!?<0.01), indicating that 
the groups’ evaluation of the pleasantness of the Lighting in the room was not similar 
across the conditions. The mean Positive ratings of the Lighting across the conditions 
for each group are illustrated in Figme 3.5.
The one-way related ANOVAs for each group revealed that there were no reliable 
effects of condition on the Positive ratings of the Lighting (Group 1 : F (3, 84) = 2.35, 
/7>0.05 and Group 2: F (3, 87) = 2.60,/?>0.05). These results indicate that the 
presentation of the cafeteria sound and the coffee odour did not influence the 
participants’ evaluation of the pleasantness of the Lighting.
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Figure 3.5. The Mean and Standard Error Positive Ratings o f the
Lighting for each group across the four conditions
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3.3.2.2.3 Negative
There were no reliable main effects on the Negative ratings of the Lighting (condition: 
F (3,171) = 0.40,jP>0.05, gionp: F (1, 57) = 0.25,/?>0.05). The interaction between 
the condition and the group was also not reliable (F (3,171) = 2.35, j?>0.05). These 
results indicated that the presentation of the cafeteria sound and the coffee odour did 
not affect the extent to which the participants evaluated the Lighting made them feel 
ill.
3.3.2.2.4 Lighting: Cognitive
There were no reliable main effects on the Cognitive ratings of the Lighting 
(condition: F (3, 171) = 0.88,/?>0.05, group: F (1, 57) = 2.63,/?>0.05). The interaction 
between the condition and the group was also not reliable (F (3, 171) = 2.11,/?>0.05). 
These results indicate that the presentation of the cafeteria sound and the coffee odour 
did not influence the extent to which the Lighting was evaluated as facilitating 
concentration.
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3.3.2.3 Spaciousness
The mean environmental ratings of the Spaciousness across the conditions are listed 
in Table 3.7.
Table 3.7 Mean fand Standard errort rating* of the Spaciousness for each sca le  in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Enror Error
Intensity 1.97 0.11 2.08 0.13 2.65 0.12 2.62 0.13
Positive 2.47 0.10 2.46 0.10 2.99 0.12 2.90 0.11
Negative 2.68 0.13 2.61 0.12 2.30 0.12 2.30 0.13
Cognitive 2.58 0.09 2.70 0.09 2.83 0.10 2.65 0.09
(N=61) (N=61) (N=60) (N=60)
*Ratings ranged from 1 to 5
3.3.2.3.1 Spaciousness: Intensity
There was a reliable main effect of condition on the Intensity ratings of the 
Spaciousness (F (3, 174) = 18.20, j9<0.001). The main effect of group was not 
reliable (F (1, 58) = 0.06, p>G.05). The interaction between the condition and the 
gi'oup was reliable (F (3, 174) = 3.00,/?<0.05), indicating that the gi'oups’ evaluation 
of amount of space in the room was not similai* across the conditions. The mean 
Intensity ratings of the Spaciousness across the conditions for each gioup are 
illustrated in Figure 3,6. The graph in Figure 3.6 suggests that although both gioups 
showed an increase in Intensity ratings in the presence of the coffee odour, the 
increase between the Neutral plus Soimd and the Neutral plus Odour conditions is 
larger for Group 1 than for Group 2.
The one-way related ANOVAs for each gioup revealed that there was a reliable effect 
of condition on the Intensity ratings of the Spaciousness for botli gi oups (Group 1 : F 
(3, 87) = 22.01, ^ <0.001 and Group 2: F (3, 87) = 4.37, ^ <0.01). The post hoc tests 
for Group 1 revealed that the room was considered more spacious when both the 
cafeteria sound and the coffee odour were presented, and when only the coffee odour 
was presented than during the neutral condition. Group 1 also considered that the 
room was more spacious when both the cafeteria sound and the coffee odour were 
presented, and when only the coffee odour was presented than when only the cafeteria
1 2 0
sound was present. However Group 2 only considered that the room was more 
spacious when only the coffee odom* was presented than during the neutral condition. 
There were no reliable differences in the remaining comparisons.
Figure 3.6. The Mean and Standard Enor Intensity Ratings of the 
Spaciousness for each group across the four conditions
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The results suggest that the cafeteria sound did not influence the evaluations of how 
spacious the room was. For Group 1, the presentation of the coffee odour caused the 
enviromnent to be considered more spacious than when the coffee odom* was absent. 
Although the results were not reliable in all the comparisons between the odom-fi*ee 
and the odour conditions for Group 2, the direction of the findings suggest that the 
coffee odom* influenced their ratings. These results are smprising because this gioup 
moved fi'om Room B to the slightly smaller room (i.e. Room A) between the odour- 
fi*ee and the odom* conditions. These findings are similar to the evaluations made 
during the cut-gi ass odour suggesting that the effect on the evaluation of space in the 
room is not unique to the coffee odour.
1 2 1
3.3.2.3.2 Spaciousness: Positive
There was a reliable main effect of condition on the Positive ratings of the 
Spaciousness (F (3,174) = 12.93, j9<0.001). The main effect of group was not 
reliable (F (1, 58) = 0.15,/?>0.05). The interaction between the condition and the 
group was also not reliable (F (3, 174) = 2.55,/?>0.05), indicating that the 
presentation of the cafeteria sound and the coffee odour had similar effects on the 
evaluation of how pleasant the space in the room was for both gioups. The mean 
Positive ratings of the Spaciousness for each condition collapsed across both groups 
are illustrated in Figure 3.7.
Figure 3.7. The Mean and Standard Enor Positive Ratings of the 
Spaciousness for each condition*
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The post hoc tests revealed that the Spaciousness of the room was considered more 
pleasant when both the cafeteria sound and the coffee odom* were presented, and 
when only the coffee odour was presented than during the neutral condition. The 
space of the room was also considered more pleasant when both the cafeteria sound 
and the coffee odour were presented, and when only the coffee odoui* was presented 
than when only the cafeteria sound was presented. There were no reliable differences
1 2 2
in the remaining comparisons. The results suggest that the cafeteria sound did not 
influence the evaluations of how pleasant the space of the room was. Rather, the 
presentation of the coffee odom* caused the space of the room to be considered more 
pleasant than when the odom* was absent.
3.3.2.3.3 Spaciousness: Negative
There was a reliable main effect of condition on the Negative ratings of the 
Spaciousness (F (3,174) = 6.48,p<0.001). The main effect of group was not reliable 
(F (1, 58) = 0.09,p>0.05). The interaction between the condition and the group was 
also not reliable (F (3,174) = 1.16, p>0.05), indicating that the presentation of the 
cafeteria sound and the coffee odom had similar effects on the extent to wliich the 
Spaciousness made the participants feel ill for both groups. The mean Negative 
ratings of the Spaciousness for each conditions collapsed across both gioups are 
illustrated in Figure 3.8.
Figure 3.8. The Mean and Standard Error Negative Ratings of the 
Spaciousness for each condition*
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The post hoc tests revealed that the space of the room was considered to make 
pai'ticipants feel less ill when both the cafeteria soimd and the coffee odour were 
presented, and when only the coffee odom* was presented than during the neutial 
condition. There were no reliable differences in the remaining comparisons. The 
results suggest that the cafeteria soimd did not influence the evaluations of the extent 
to which the Spaciousness made the participants feel ill. Although the results were 
not reliable in all the comparisons between the odour-free and the odour conditions, 
the direction of the findings suggest that the coffee odom* influenced their ratings.
The presentation of the coffee odom caused the space of the room to be considered as 
making the participants less ill than when the odom was absent.
3.3.2.3.4 Spaciousjîess: Cognitive
There was a reliable main effect of condition on Cognitive ratings of the Spaciousness 
(F (3, 174) = 3.49,/?<0.05). There was also a reliable main effect of group on the 
Cognitive ratings of the Spaciousness (F (1, 58) = 4.53,p<0.05). The interaction 
between the condition and the gioup was not reliable (F (3, 174) = 0.48,p>0.05). The 
analyses indicated that the presentation of the cafeteria sound and the coffee odom* 
had similar effects for both gi'Oups on the extent to which the Spaciousness was 
evaluated as facilitating concentration. Furthei*more, the Spaciousness was evaluated 
as facilitating concentration more by one group than the other group. To further 
explore the main effect of condition, post hoc tests were cairied out.
To illustrate the main effect of condition, the mean Cognitive ratings of the 
Spaciousness for each condition collapsed across the groups are shown in Figure 3.9. 
The post hoc tests revealed that both gioups considered the space in the room to 
facilitate concentration more when only the coffee odom* was presented than during 
the neutral condition. There were no reliable differences in the remaining 
comparisons.
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Figure 3.9. The Mean and Standard Error Cognitive Ratings o f the
Spaciousness for each condition*
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To illustrate the main effect of group, the mean Cognitive ratings of the Spaciousness 
across the gioups collapsed across the conditions are shown in Figui’e 3,10. The 
giaph in Figure 3.10 shows that that overall, the Spaciousness of the room was 
considered to facilitate concentiation more for Group 1 than for Group 2. The reason 
for this difference is unlmown. The results suggest that the cafeteria sound did not 
influence the extent to which the Spaciousness was evaluated as facilitating 
concentration. Rather, the presentation of the coffee odour caused the Spaciousness 
of the room to be considered to facilitate concentration more than when the coffee 
odom was absent. The findings also show that for unknown reasons the Spaciousness 
of the room was considered to facilitate concentration more for Group 1 than Group 2.
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Figure 3.10, The Mean and Standard Error Cognitive Ratings of the
Spaciousness for each group*
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3.3.2.4 Noise
The mean environmental ratings of the Noise across the conditions are listed in Table
3.8.
Table 3.8 Mean fand Standard errorl rating* of the Noise for each scale in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Emor Error Error
Intensity 1.82 0.12 3.23 0.10 2.18 0.12 3.25 0.11
Positive 3.25 0.10 2.93 0.10 3.27 0.10 2.97 0.10
Negative 1.89 0.12 1.90 0.10 1.90 0.11 2.07 0.13
Cognitive 3.12 0.11 3.16 0,08 3.03 0.10 3.11 0.09
(N=61) (N=61) (N=60) (N=60)
‘Ratings ranged from 1 to 5
3.3.2.4.1 Noise: Intensity
There was a reliable main effect of condition on hitensity ratings of the Noise (F (3, 
174) = 58.09, j9<0.001). The main effect of group was not reliable (F (1, 58) = 0.53,
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/?>0.05). The interaction between the condition and the group was reliable (F (3,
174) = 3.00,/?<0.05), indicating that the presentation of the cafeteria sound and the 
coffee odour did not have similar* effects on the evaluation of the loudness in the room 
for both gi oups. The mean Intensity ratings of the Noise for each gr oup across the 
conditions are illustrated in Figure 3.11.
Figure 3.11. The Mean and Standard Enor Intensity Ratings of the 
Noise for each group across tire conditions
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The graph in Figure 3.11 suggests that although both groups showed an increase in 
Intensity ratings in the presence of the cafeteria soimd, the increase between the 
Neutral plus Odour and the Neutral plus Sound and Odoiu condition is smaller for 
Group 2 than for Group 1.
The one-way related ANOVAs for each group revealed that there was a reliable effect 
of condition on the Intensity ratings of the Noise for both gr oups (Group 1 : F (3, 87) = 
42.21,/?<0.001 and Group 2: F (3, 87) = 19.84, j9<0.001). The post hoc tests revealed 
that for both groups, the Noise was considered louder when both the coffee odour and 
the cafeter*ia sound were presented, and when only the cafeteria sound was presented 
than during the neutral condition. Also the Noise was considered louder when both the
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coffee odour and the cafeteria sound were presented, and when only the cafeteria 
sound was presented than when only the coffee odom* was presented. There were no 
reliable differences in the remaining comparisons. The results suggest that the 
presentation of the coffee odom* did not influence the loudness of the Noise. The 
presentation of the cafeteria soimd caused participants to evaluate the Noise to be 
louder than when the cafeteria soimd was absent.
3.3.2.4.2 Noise: Positive
There was a reliable main effect of condition on the Positive ratings of the Noise (F
(3.174) = 3.70,/?<0.05). The main effect of gioup was not reliable (F (1, 58) = 0.10, 
/7>0.05). The interaction between the condition and the gioup was also not reliable (F
(3.174) = 0.72,/?>0.05), indicating that the presentation of the cafeteria soimd and the 
coffee odom* had similar effects on the evaluation of how pleasant the Noise in the 
room was for both gi oups. The mean Positive ratings of the Noise for each conditions 
collapsed across both groups are illustrated in Figme 3.12.
The giaph in Figure 3.12 suggests that the Noise was considered to be less pleasant 
when the cafeteria sound was presented than when the sound was absent. However 
the post hoc tests did not reveal a reliable difference in any of the pair-wise 
comparisons between the conditions. The results suggest that the cafeteria sound and 
the coffee odour did not influence evaluations of the pleasantness of the Noise in the 
room.
5.3.2.4.3 T/owe: Negative
There were no reliable main effects on the Negative ratings of the Noise (condition: F 
(3, 174) = 1.72,/7>0.05, group: F (1, 58) = 0.11,j9>0.05). The interaction between the 
condition and the group was also not reliable (F (3, 174) = 0.84,/7>0.05). These 
results indicated that the presentation of the cafeteria sound and the coffee odour did 
not affect the extent to which the participants evaluated the Noise made them feel ill.
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Figure 3.12. The Mean and Standard Error Positive Ratings o f the
Noise for each condition*
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3.3.2.4.4 Noise: Cognitive
There were no reliable main effects on the Cognitive ratings of the Noise (condition: F
(3,174) = 0.49,/?>0.05, gionp: F (1, 58) = 2.76, j2>0.05). The interaction between the 
condition and the group was reliable (F (3, 174) = 3.23,^<0.05), indicating that the 
presentation of the cafeteria sound and the coffee odom did not have similar effects 
on the extent to which the Noise in the room was considered to facilitate concentration 
for both groups. The mean Cognitive ratings of the Noise for each group across the 
conditions are illustrated in Figure 3.13.
The one-way related ANOVAs for each gioup revealed that there was a reliable effect 
of condition on the Cognitive ratings of tlie Noise for Group 2 (F (3, 87) = 3.22, 
j5<0.05). The effect of condition was not reliable for Group 1, The post hoc tests for 
Group 2 did not reveal a reliable difference in any of the pair-wise comparisons 
between the conditions. The results suggest that the cafeteria sound and the coffee 
odour did not influence the extent to which the Noise in the room was considered to 
facilitate concentration.
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Figure 3.13. The Mean and Standard EiTor Cognitive Ratings of the 
Noise for each group across the conditions
5
4
3
2
1
Group 1 (AB) Group 2 (BA)
Condition
I
□ Neutral
I
0  Neutral Plus Sound
1
V Neutral Plus Odour
I
Neutral Plus Sound 
and Odour
Group
3.3.2>5 Smell
The mean environmental ratings of the Smell across the conditions are listed in Table
3.9.
Table 3.9 Mean land Standard error! rating* of the Smell for each scale in each condition.
Condition
Neutral Neutral Neutral Neutral
Scale plus cafeteria sound plus coffee odour plus cafeteria sound
and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Error Error Error Error
Intensity 2.08 0.11 2,23 0.11 4.23 0.09 4.03 0.10
Positive 3.42 0.08 3.32 0.08 2.93 0.14 2.98 0.14
Negative 1.87 0.13 1.80 0.12 2.85 0.17 2.70 0.15
Cognitive 2.68 0.08 2.76 0.08 3.09 0.09 3.16 0.09
(N=61) (N=61) (N=60) (N=60)
‘Ratings ranged from 1 to 5
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3.3.2.5.1 5'me/Z: Intensity
There was a reliable main effect of condition on the hitensity ratings of the Smell (F
(3,174) = 162.40, ^ <0.001). The main effect of gionp was not reliable (F (1, 58) = 
0.00,j?>0.05). The interaction between the condition and the group was also not 
reliable (F (3, 174) = 0.62,p>0.05), indicating that the presentation of the cafeteria 
sound and the coffee odour had similar effects on the evaluation of the strength of the 
Smell in the room for both groups. The mean the hitensity ratings of the Smell for 
each condition collapsed across both groups are illustrated in Figure 3.14.
Figure 3.14. The Mean and Standard EiTor Intensity Ratings of the 
Smell for each condition*
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The post hoc tests revealed that the Smell was considered to be shonger when both the 
coffee odour and the cafeteria sound were presented, and when only the coffee odour 
was presented than dming the neuhal condition. The Smell was also considered to be 
shonger when both the coffee odom and the cafeteria sound were presented, and 
when only the coffee odour was presented than when only the cafeteria sound was 
presented. There were no reliable differences in the remaining comparisons. These 
results suggest that the presentation of the cafeteria sound did not influence the 
strength of the SmelL Rather, the presentation of the coffee odour caused the
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participants to evaluate the Smell to be stronger than when the coffee odom was 
absent.
3.3.2.5.2 Smelt Positive
There was a reliable main effect of condition on the Positive ratings of the Smell (F (3, 
174) = 7.72, ^ <0.001). There was also a reliable main effect of group on the the 
Positive ratings of the Smell (F (1, 58) = 4.88, j2<0.05). The interaction between the 
condition and the group was not reliable (F (3, 174) = 1.18,/7>0.05). The analyses 
indicated that the presentation of the cafeteria soimd and the coffee odour had similar 
effects for both groups on the evaluations of the pleasantness of the SmelL 
Furthemiore, the Smell was evaluated as being more pleasant by one gioup than the 
other gioup. To hirther explore the main effect of condition, post hoc tests were 
earned out.
To illustrate the main effect of condition, the mean Positive ratings of the Smell for 
each condition collapsed across the groups are shown in Figure 3.15.
The post hoc tests revealed that the Smell was considered to be less pleasant when 
both the coffee odour and the cafeteria soimd were presented, and when only the 
coffee odom was presented than dming the neutral condition. The Smell was also 
considered to be less pleasant when only the coffee odour was presented than during 
the neutral condition. There were no reliable differences in the remaining 
comparisons.
To illustrate the main effect of group, the mean Positive ratings of the Smell for each 
group collapsed across the conditions are shown in Figure 3.16.
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Figure 3.15. The Mean and Standard Error Positive Ratings o f the
Smell for each condition*
3 I
[] []
n []
Neutral
*collasped across both groups
Neutral+Sound Neutral+Odour Neutral+Sound+Odour
Condition
The graph in Figure 3.16 shows that that overall, the Smell was considered to be more 
pleasant for Group 1 than for Group 2. The reason for this difference is unlmown.
The results suggest that the cafeteria soimd did not influence evaluations of the 
pleasantness of the SmelL Although the results were not reliable in all the 
comparisons between the odour-free and the odour conditions, the direction of the 
findings suggest that the coffee odour influenced these ratings. The presentation of 
the coffee odour caused the Smell to be evaluated as being less pleasant than when the 
coffee odour was absent. The findings also show that for unlmown reasons the Smell 
was considered to more pleasant for Group 1 than Group 2.
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Figure 3.16. The Mean and Standard Error Positive Ratings o f tire
SmeU for each group*
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[]
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Group
*collasped across all conditions
3.3.2.5.3 Smell'. Negative
There was a reliable main effect of condition on the Negative ratings of the Smell (F 
(3, 174) = 31.36, j2<0.001). The main effect of group was not reliable (F (1, 58) = 
0.32,p>0.05). The interaction between the condition and the group approached 
reliability (F (3, 174) = 2.56,/?=0.06), indicating that the presentation of the cafeteria 
sound and the coffee odour had similar effects on the groups’ evaluation of the extent 
to which the Smell made the pai'ticipants feel ill. The mean Negative ratings of the 
Smell for each conditions collapsed across both groups are illustrated in Figure 3.17.
The post hoc tests revealed that Smell was evaluated to make the pai'ticipants feel 
more ill when both the coffee odour and the cafeteria sound were presented, and when 
only the coffee odom- was presented than during the neutial condition. The Smell was 
also evaluated to make the pai'ticipants feel more ill when both the coffee odour and 
the cafeteria sound were presented, and when only the coffee odom was presented 
than when only the cafeteria soimd was presented. There were no reliable differences 
in the remaining compai'isons. These results suggest that the presentation of the
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cafeteria sound did not influence evaluations of the extent to which the Smell made 
the pai'ticipants feel ill. The presentation of the coffee odour caused the participants 
to evaluate the Smell as maldng them feel more ill than when the coffee odom* was 
absent.
Figure 3.17. The Mean and Standard Error Negative Ratings of the 
Smell for each condition*
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3.3.2.5.4 Smell: Cognitive
There was a reliable main effect of condition on the Cognitive ratings of the Smell (F 
(3, 174) = 11.09, /?<0.001). There was also a reliable main effect of group on the 
Cognitive ratings of the Smell (F (1, 58) = 5.81, ^ <0.05). The interaction between the 
condition and the group was not reliable (F (3, 174) = 0.81,^>0.05). The analyses 
indicated that the presentation of the cafeteria soimd and the coffee odour had similar 
effects for both groups on the extent to which the Sf?tell in the room was considered to 
facilitate concentration. Furthermore, one group evaluated that the Smell facilitated 
concentration more than the other one.
To illustrate the main effect of condition, the mean Cognitive ratings of the Smell for 
each condition collapsed across the groups are shown in Figure 3.18.
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Figure 3.18. The Mean and Standard Error Cognitive Ratings o f the
Smell for each condition*
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Neutral
*collasped across both groups
Neutral+Sound Neutral+Odour Neutral+Sound+Odour
Condition
The post hoc tests revealed that the Smell was considered to facilitate concentration 
more when both the coffee odour and tlie cafeteria sound were presented, and when 
only the coffee odoiu* was presented than duiing the neutral condition. The Smell was 
also considered to facilitate concentration more when both the coffee odour and the 
cafeteria sound were presented, and when only the coffee odour was presented than 
when only the cafeteria soimd was presented. There were no reliable differences in 
the remaining comparisons.
To illustrate the main effect of gi'oup, the mean Cognitive ratings of the Smell for each 
group collapsed across the conditions are shown in Figure 3.19.
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uFigure 3.19. The Mean and Standard EiTor Cogntive Ratings of the 
Smell for each group*
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Group
*collasped across all conditions
The graph in Figure 3.19 shows that that the Sme// was considered to facilitate 
concentration less for Group 2 than for Group 1. The reason for this difference is 
unlaiown. These findings indicate that the evaluation of the potential of Sme// to 
enhance concentration was influenced by the coffee odour and not by the cafeteria 
sound. Furthemiore, the Siîtell was considered to facilitate concentration more for 
pai'ticipants who moved from Room A to Room B than for those who moved from 
Room B to Room A. These findings are similar to the evaluations made during the 
cut-giass odour, which suggests that the effect on the extent to which the Smell 
considered to facilitate concentration is not unique to the coffee odour.
Overall, these findings are similar to those of the evaluations made during the 
presence/absence of the cut-grass odour and/or the mower sound. Specifically, the 
presentation of the coffee odour influenced the evaluation of the Temperature, 
Spaciousness and the Smell in the room. However the presentation of the cafeteria 
sound only influenced the evaluation of the Noise.
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3.3.3. Word-Enviroiiment Relationship Ratings
The results pertaining to each environmental stimulus (predominant smell and noise) 
are presented separately.
3.3.3.I. Mean Ratings of the Words’ relatedness to the Predominant Smell
The mean ratings of the relationship between the word and the predominant smell in 
each category across the conditions are listed in Table 3.10.
Table 3.10 Mean (and Standard deviation) rating* of the words’ relationship to the predominant
smell for each category in each condition.
Condition
Neutral Neutral Neutral Neutral
Category plus cafeteria plus coffee odour plus cafeteria sound
sound and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation
Bedroom 4.63a 0.60 4.61a 0.54 4.876 0.30 4.966 0.12
Car 4 M b 0.35 4.846 0.45 4.916 0.32 4.886 0.33
Cooking 4.85ac 0.37 4.766c 0.54 4.686c 0.46 4.596 0.67
Health 4.30a 0.81 4.36a 0.74 4.686 0.68 4.756 0.52
Kitchen 4.59ac 0.58 4.53bc 0.66 4.416c 0.66 4.256 0.87
Plant 4.676 0.53 4.746 0.46 4.816 0.42 4.786 0.56
Reading 4.30a 0.86 4.45a 0.66 4.766 0.53 4.846 0.36
Seaside 4.806 0.47 4.826 0.43 4.836 0.44 4.886 0.39
(N=61-59) (N=60/61) (N=59/58) (N=60)
Mean Rating
in each 4.62 0.57 4.64 0.56 4.74 0.48 4.74 0.48
Condition
*Ralings ranged from 1 (the predominant smell is very closely related to the word), to 5 (the 
predominant smell is not at all related not the word)
Means within each category, which have the same tetter are not reiiabiy different from each other (p>0.05) 
Means within each category, which have a different tetter are reiiabiy different from each other (p<0.05)
There was a reliable main effect of condition on mean ratings of the relationship 
between the word and the predominant smell (F (3, 1197) = 4.66, p<0.005). The main 
effect of the category on these ratings was also reliable (F (7,1197) = 17.40, 
p<0.001). There was a reliable interaction between the condition and the category (F 
(21, 1197) = 6.86, p<0.001), indicating that the categories were not rated similarly 
across the conditions.
The follow up one-way related ANOVA tests revealed that the effect of condition on 
the ratings from the related category (i.e. Kitchen) was reliable (F (3, 171) = 4.24, 
p<0.01). The post hoc tests revealed that the words from the Kitchen category were 
considered more related to the predominant smell when both the coffee odour and the
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cafeteiia sound was presented than dining the neutral condition. There were no 
reliable differences in the remaining comparisons.
The follow up one-way related ANOVA tests revealed that the effect of condition on 
the ratings from the unrelated categories was mixed. The effect of condition on the 
ratings from the Car, Plant, and Seaside categories was not reliable. This indicated 
that the relationship between the words from these categories and the predominant 
smell was rated similaiiy across the conditions.
There was a reliable effect of condition on the ratings from the remaining four 
unrelated categories (Bedroom: F (3, 171 = 11.58, p<0.001. Cooking: F (3, 174 = 
3.20, p<0.05. Health: F (3, 174) = 8.65, p<0.001 and Reading: F (3, 171) = 13.40, 
p<0.001). The post hoc tests revealed that the words fr om the Bedroom, Health and 
Reading categories were considered less related to the predominant smell when both 
the coffee odour and the cafeteria sound were presented, and when only the coffee 
odoiu* was presented than during the neufral condition. Fiulheimore, the words fr om 
these categories were considered less related to the predominant smell when both the 
coffee odoiu' and the cafeteria sound were presented, and when only the coffee odour 
was presented than when the only cafeteria sound was presented. The post hoc tests 
also revealed that the words fr om the Cooking category were considered more related 
to the predommant smell when both the coffee odour and the cafeteria sound were 
presented than during the neutial condition. There were no reliable differences in the 
remaining comparisons.
3.3.3.2. Mean Ratings of the Words’ relatedness to the Predominant Noise
The mean ratings given for each category across the conditions are listed in Table 
3.11.
There was a reliable main effect of condition on the ratings of the relationship 
between the words and the predominant noise (F (3,1197) = 11.82, p<0.001). The 
main effect of the category on the ratings was also reliable (F (7,1197) = 14.08, 
p<0.001). There was a reliable interaction between the condition and the category (F 
(21, 1197) = 8.64, p<0.001), indicating that the categories were not rated similarly 
across the conditions.
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The follow up one-way related ANOVA tests revealed that the effect of condition on 
the ratings from the related category (i.e. Kitchen) was reliable (F (3,174) = 24.30, 
p<0.001). The post hoc tests revealed that the words from the Kitchen category were 
considered more related to the predominant noise when both the coffee odour and the 
cafeteria sound were presented, and when only the cafeteria sound was presented than 
during the neutral condition. Also the words fr om the Kitchen category were 
considered more related to the predominant noise when botli the coffee odour and the 
cafeteria sound was presented, and when only the cafeteria sound was presented than 
when the only coffee odour was presented. There were no reliable differences in the 
remaining comparisons.
Table 3.11 Mean (and Standard deviation) rating* of the words' relationship to the predominant
noise for each category in each condition.
Condition
Neutral Neutral Neutral Neutral
Category plus cafeteria plus coffee odour plus cafeteria sound
sound and coffee odour
Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation
Bedroom 4.616 0.70 4.87ac 0.32 4.826c 0.41 4.90ac 0.26
Car 4.84ac 0.46 4.586 0.70 4.86ac 0.42 4.816c 0.53
Cooking 4.81ac 0.58 4.366 0.80 4.84ac 0.45 4.646c 0.65
Health 4.506c 0.81 4.366 0.76 4.73ac 0.52 4.656c 0.69
Kitchen 4.766 0.49 3.93a 0.99 4.846 0.41 4.28a 0.84
Plant 4.726 0.54 4.796 0.50 4.856 0.43 4.906 0.28
Reading 4.136 1.03 4.57ac 0.70 4.466c 0.96 4.75ac 0.47
Seaside 4.806c 0.58 4.41 ad 0.75 4.86c 0.35 4.61a6 0.68
(N=60/61) (N=60/61) (N=59/58) (N=60)
Mean Rating
in each 4.64 0.65 4.48 0.69 4.78 0.49 4.69 0.55
Condition
‘ Ratings ranged from 1 (the predominant noise Is very closeiy related to the word), to 5 (the 
predominant noise is not at ail related not the word)
Means within each category, which have the same letter are not reiiabiy different from each other (p>0.05) 
Means within each category, which have a different letter are reiiabiy different from each other (p<0.05)
The ANOVA revealed mixed effects of condition on the word ratings fr*om the 
uni elated categories. The effect of condition on the ratings fr om the Plant category 
was not reliable indicating that the relationsliip between the words from this category 
and the predominant noise was rated similarly across the conditions.
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There was a reliable effect of condition on the ratings for the Bedroom and Reading 
categories (F (3, 171) = 6.90, p<0.001 and F (3, 174) = 8.63, p<0.001 respectively). 
The post hoc tests revealed that the words from these categories were considered less 
related to the predominant noise when both the coffee odoni' and the cafeteria sound 
were presented, and when only the cafeteria sound was presented and than during the 
neutial condition. There were no reliable differences in the remaining comparisons.
There was also reliable effect of condition on the ratings fr om the remaining foui' 
umelated categories (Car: F (3, 171 = 4.83, p<0.005, Cooking: F (3, 174 = 7.93, 
p<0.001. Health: F (3, 171) = 3.12, p<0.05 and Seaside: F (3, 174) = 8.00, p<0.001). 
Interestingly the post hoc tests revealed that the words from these categories were 
considered more related to the predominant noise when both the coffee odoin and the 
cafeteria soimd were presented than during the neutral condition. The words fr om the 
Car, Cooking and Seaside categories were also rated as being reliably more related to 
the predominant noise when only the cafeteria soimd was presented than when only 
the coffee odour was presented. The words fr om the Seaside category were also rated 
as being reliably more related to the predominant noise when both the coffee odour 
and the cafeteria soimd were presented than when only the coffee odour was 
presented. There were no reliable differences in the remaining comparisons.
To recap, the results from both Study 1 and Study 2 are summarised in Table 3.12
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Table 3.12 Summary of the Effects of the odour and sound on the Identification Accuracy. 
Environmental Evaluations and Word-Environment Relationship Ratings during Study 1 and Study 2.
STUDY 1 STUDY 2
Mower Sound and Cut- Cafeteria Sound and
Grass Odour Coffee Odour
Identification Percentage of Correct Odour
Accuracy Identifications Up to 38% Up to 70%
Percentage o f Correct Sound 
Identifications Up to 2% Up to 46%
Environmental
Evaluation
Temperature Intensity Odour caused participants 
from Group 1 to consider 
room as cooler.
Odour caused all 
participants to consider 
room as warmer. Room 
was considered to be 
cooler by participants 
from Group 1.
Positive Odour caused participants 
from Group 2 to consider 
Temperature as being less 
pleasant.
Effect same as Study I.
Negative Odour caused participants 
from Group 2 to consider 
Temperature as making 
them feel more ill.
Odour caused all 
participants to consider 
Temperature as making 
them feel more ill.
Cognitive No effect No effect
Lighting Intensity Odour caused participants 
from Group 1 to consider 
room as being darker.
No effect
Positive No effect No effect
Negative No effect No effect
Cognitive No effect No effect
Spaciousness Intensity Odour caused all 
participants to consider 
room as being more 
spacious.
Effect same as Study I.
Positive Sound and odour 
combined caused all 
participants to consider 
Spaciousness as being 
more pleasant.
Odour caused all 
participants to consider 
Spaciousness as being 
more pleasant.
Negative No effect Odour caused all 
participants to consider 
Spaciousness as making 
them feel less ill.
Cognitive No effect Odour caused all 
participants to consider 
Spaciousness to facilitate 
concentration. 
Spaciousness was 
considered to facilitate 
concentration more for 
participants from Group 1 
than Group 2.
Noise Intensity Sound caused all 
participants to consider 
Noise as being louder.
Effect same as Study 1.
Positive Sound caused all 
participants to consider 
Noise as being less 
pleasant. Sound and 
Odour combined and 
separately caused 
participants from Group 2 
to consider Noise as less 
pleasant.
No effect
142
STUDY 1
Mower Sound and Cut- 
Grass Odour
STUDY 2
Cafeteria Sound and 
Coffee Odour
Environmental
Evaluation
Noise
Smell
Negative
Cognitive
Intensity
Positive
Negative
Cognitive
Odour caused all 
participants to consider 
Noise as making them 
feel more ill.
No effect
No effect No effect
Odour caused all 
participants to consider 
Smell as being stronger.
Effect same as Study 1.
Odour caused all 
participants to consider 
Smell as being less 
pleasant.
Effect same as Study 1. 
Smell was considered to 
be more pleasant by 
participants from Group 1 
than Group 2.___________
Odour caused all 
participants to consider 
Smell as making them 
feel more ill.
Effect same as Study 1.
Odour caused all 
participants to consider 
Smell to facilitate 
concentration. Smell was 
considered to facilitate 
concentration more by 
participants from Group 1 
than Group 2.___________
Effect same as Study
"‘Word-
Environment
Relationship
Evaluation
Relationship to the predominant 
smell
Plant  ______
Health —  
Seaside —  
Kitchen 
Car
t
Cooking —  
Bedroom^  
Reading.^-
■O)
K itc h e n _______
Cooking-----
Health ^
Reading
Plant
Seaside -----
Car
Bedroom
in
jTD
Relationship to the predominant 
noise
Car __
Seaside —  
Kitchen ^  
Cooking—  
Plant  —
Health 
Reading" 
Bedroom
t^ -C/]■O)
K itch en ______
Cooking—  
Health —  
Seaside —  
Reading 
Car 
Plant
Bedroom^ TD
*Note: Related cateeory.
Unrelated category
Categories are listed according to the participants ratings of the word-enviromnent relationship 
with the categories considered most related to the ambient environment listed towards the top 
of the table
Presentation of the sound and/or odour caused the words from a category to be considered as 
being: ^
W More related to the ambient environment 
Less related to the ambient environment
Other observations included:
^  ^  Mixed effect on the word-environment relationship
No effect on the word-environment relationship
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3.4 Discussion
Study 2 was designed to further examine how changes in the environment affected 
evaluations. Study 2 also seiwed to determine whether the effect of the sound and 
odour on evaluations in Study 1 was due to the inability to identify these stimuli. A 
cafeteria sound and coffee odour was used in Study 2 instead of the mower sound and 
the cut-giass odoui'. The cafeteria sound and coffee odour was used because previous 
research indicated that these stimuli are commonly encountered and could be easily 
identified (Cycowicz & Friedman, 1998; Degel & Koster, 1998; Moncrieff, 1966, 
Grant, Bredhl, Clay, Ferrie, Groves, McDoiman & Dark, 1998). The results from the 
identification tasks were consistent with previous reseaidi. Up to 70% of participants 
coiTectly identified the coffee odour and approximately half of all pai'ticipants 
coiTcctly identified the cafeteria soimd. This is an improvement to Study 1 where 
only a third of participants con ectly identified the cut-gi'ass odoiu* and the mower was 
rarely identified. This demonstiated that the aim to use stimuli which could be easily 
identified was achieved.
With respect to the evaluation results, the effects of the exposure to both stimuli 
simultaneously are consistent with the findings fr om Study 1 and some of the 
predictions derived from Meluabian and Russell’s (1974) theory. However the results 
contrast with those from Pan, Kjaergaard and Molhave’s (2003) study who found 
different evaluations when the sound and the odour was presented in combination 
compared to when they were presented separately.
One reason for the difference is due to the methodology used in the studies. In Pan et 
al’s (2003) study, participants were exposed to sounds at an average level of 75dB for 
80 minutes in a chamber whereas participants in Study 2 were exposed to sound levels 
of 40dB for 10 minutes in a classroom. Recall that this thesis focuses on the type of 
evaluations made diu*ing the initial exposures to an environment. Hence it was 
deemed uimecessary to expose participants to somids and odom* for long periods.
Also for practical reasons, the study was caii*ied out in a classroom rather than a 
chamber. The testing enviromnent is more likely to replicate real life settings in the 
studies reported in this thesis than in studies where chambers are evaluated. Other 
differences between the two studies were that Study 2 included a condition where the 
sound and the odour were both absent whereas Pan at al’s (2003) study did not
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include a control condition. Hence Pan at aPs (2003) study did not have a baseline 
with which to compare the responses to the changes in the environment. Also Pan at 
al’s (2003) study only used nine participants, which limits the power of the study, 
whereas Study 2 used over sixty pai'ticipants.
Study 2 revealed that the cafeteria sound did not influence any evaluations other than 
the perceived loudness of the noise. This conti'asts with the findings from Study 1 
where the mower sound influenced the Positive and Negative ratmgs of the Noise in 
the environment. Mehiabian and Russell’s (1974), and Canter’s (1983) theories do not 
adequately explain why the ability to identify the sound should influence 
environmental evaluations.
It could be argued that the participants were not sensitive to the presentation of the 
cafeteria sound whereas they were aware of the presence of the mower soimd. This is 
unlikely since the analyses revealed that there was a reliable increase in the ratings of 
the Intensity of the Noise (perceived loudness) when the cafeteria sound was 
presented. Evidence for participants’ sensitivity of the presence of the cafeteria sound 
would not be obseiwed if only Mehrabian and Russell’s (1974) and/or Canter’s (1983) 
Scales were used. Furthermore this evidence would not be found if the Room 
Enviromnent Questioimaire (REQ) only included aspects relating to their theory 
(Positive, Negative and Cognitive components). This demonsfrates the advantage of 
including an additional component (Intensity) to monitor participants’ awareness of 
any changes in the stiength of each enviromnental aspect.
The manipulation of the coffee odour influenced not only evaluations of the Smell 
with respect to the emotional component but also the Temperature and the 
Spaciousness. This is similar to the effect of the cut-gi ass odom in Study 1. The 
ability to identify the stimuli can not accomit for this because the differential effect on 
evaluations of the sound and tlie odour was observed regardless of whether or not the 
participants could identify the stimuli. The theories do not account for why the 
presentation of the odour affected these aspects of the envfromnent whereas the 
presentation of the sound only affected the evaluation of the Noise in the environment. 
The inherent differences between the sensory modalities may accoimt for the 
differential effect on evaluations of the sound and the odour.
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In confrast to Study 1, the coffee odour influenced the extent to which the 
Spaciousness and the Smell was considered to facilitate concentration. The coffee 
odom* was believed to increase concentiation. This negates the predictions derived 
from Canter’s (1983) theory that were explored in this thesis. Recall that according to 
Canter (1983), evaluations are unlikely to be influenced by the changes in the 
enviromnent imless the goals are changed simultaneously. Study 2 showed that 
although the goals were kept constant across the conditions, the presentation of the 
coffee odom led to changes in the evaluations of the extent to which the enviromnent 
facilitated concentration. Canter’s (1983) theory does not account for why the 
evaluations would be a frmction of the type of odour.
The presentation of the coffee odour led to more mifavom able evaluations of the 
environment for those in Group 2 than those in Group 1. For example, the presence 
of the coffee odour led to the Smell being considered as less pleasant for participants 
who moved from Room B to Room A than those who moved from Room A to Room 
B. Similai'ly, the Spaciousness and the Smell was considered to hinder concentration 
more for participants who moved from Room B to Room A than those who moved 
fr om Room A to Room B. The differences in these evaluations can not be accoimted 
for by the differences in the odom* concentration because the results revealed that the 
perceived strength of the odour was similar across both gi oups. These findings are 
similar to those fr*om Study 1, which demonstrates consistency in canying out the 
procedures across the two studies. Nevertheless, the reasons for the differences 
between the groups remain unknown.
The results from the ratings of the relationship between the words and the 
environment lend support to the fact that the stimuli were conectly perceived. In 
general, the results were consistent with previous research as the hypothesised 
interaction was obseiwed between the categories and the presentation of the stimuli. 
Words from the related (Kitchen) category were considered to be associated with the 
cafeteria sound and the coffee odour.
The results regarding the relationship between the enviroimient and the words fr om 
the unrelated category were less clear cut for the sound than the odour. The words
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from all the umelated categories (except for the Cooking category) were considered 
not to be related to the coffee odour. However, similar to the mower soimd, words 
fr om some of the unrelated categories (Cai*, Cooking, Health and Seaside) were 
considered to be associated with the cafeteria sound. The words from the remaining 
unrelated categories (Bedroom, Plant and Reading) were considered not to be related 
to the cafeteria sound.
Although there were some similaiities between the findings fr om the ratings of the 
relationship between the words and the soimds for both the mower and the cafeteria 
sound, there remains one key difference between the two studies presented in this 
thesis. The words from the related category (i.e. Kitchen) were considered to be 
associated with the cafeteria sound whereas the words from the related category (i.e. 
Plant) in Study 1 were not considered to be associated with the mower sound. This 
supports the predictions made earlier that when a stimulus can be identified, then it is 
more likely to be considered to be associated with related words. A way to furtlier 
test tliis would involve analysing the ratings fr om those who had coiTectly identified 
the cafeteria sound and comparing this with the analysis of the ratings from those who 
did not conectly identify the cafeteria sound. It would be predicted that the analyses 
of the ratings fr om those who conectly identified the cafeteria sound would clearly 
show the hypothesised interaction between the categories and the presentation of the 
stimuli. The analyses from the remaining pai'ticipants would not show this 
interaction.
The final chapter considers the two theories in light of the findings from both Study 1 
and 2 and suggests implications for further research.
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4. General Discussion
It was identified eailier in the thesis that there has been a lack of integration between 
theory and empirical findings within the area of evaluation research (Sundstiom, Bell, 
Busby, & Asmus, 1996; Stokols, 1978). The purpose of this thesis was to begin to 
address this issue by using two theories (The Emotional Response to the Environment 
(Melu abian & Russell, 1974); The Puiposive Evaluation of Places (Canter, 1983)) to 
examine how people evaluate their sunoundings, particulaily the built enviromnent. 
In the studies reported in this thesis, theoretical and empirical derived methods were 
used to detennine how evaluations aie affected when the environmental sound and 
odour are manipulated. These studies provided a systematic examination of some of 
the predictions from the two theories. This chapter considers each theory separately 
in light of the other theories and the findings described in this thesis.
4.1 Emotional (Affective) Response to the Environment (Mehrabian 
& Russell, 1974)
Meluabian and Russell (1974) proposed that the environment generates emotional 
(pleasure, arousal and dominance) responses. One hypothesis derived from the theory 
is that changes in evaluations are due to changes in the emotional responses elicited 
from the enviromnent. This was supported by the two studies reported in this thesis. 
Changes in the ratings, which coiTesponded to emotional responses, were obseiwed 
when the enviromnental soimds and odoius were manipulated, although arousal was 
not directly measured.
Recall that Meluabian and Russell (1974) posited that the enviromnent is perceived in 
tenns of its complexity and novelty. This aspect of the theory is consistent with other 
theories such as Kaplan and Kaplan (1982, 1989; Kaplan, 1987, 1995). Kaplan and 
Kaplan (1982) stated that Complexity and Mystery ar e two of the fom criteria that 
people use to make evaluations. The advantage of Meluabian and Russell’s (1974) 
theory over theories such as Kaplan and Kaplan (1982) is that Melnabian and Russell 
(1974) provided clear operational definitions concerning how to measure the 
enviromnent by developing the concept of infoiination rate (load). Evaluations are 
predicted to be affected by changes in the infoiination load (e.g. the initial
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presentation of each stimulus) and not necessaiily the amount of infoimation in the 
environment (e.g. the re-presentation of the ambient sound and odour). Both studies 
in this thesis supported this hypothesis. Similar evaluations were made when the 
sound and the odour were presented separately and together. However as the arousal 
was not directly measured in the studies featured in this thesis, the proposed 
relationship between information load, arousal and evaluations was not tested in this 
thesis. Therefore the precise role of the emotional responses as measured by pleasure 
and arousal responses is yet to be verified.
Proponents of the appraisal theory question the role of emotion in evaluations. The 
premise of this theory is that emotions are products of appraisals of the environment. 
In other words an environment is perceived in terms of its personal significance so 
that it can be responded to in teims of its emotional quality. This contrasts with 
Mehrabian and Russell’s (1974) theory in which emotions precede evaluations. To 
illustrate the difference between the two theories, according to Meluabian and Russell 
(1974), the enviromnent will elicit an emotional response which will cause a student 
to prefer or dislike their classroom. In contrast, proponents of the appraisal theory 
such as Lazarus (1991) and Scherer, SchoiT and Johnstone (2001) would argue that 
the environment is perceived in teims of its significance to the student’s goal and 
experience. This detennines the emotion experienced within the enviromnent, which 
will affect the evaluations of the classroom. The appraisal theorists’ arguments are 
consistent with other researcher identified in this thesis (e.g. Russell and Snodgrass, 
1987) who propose that both emotional and perceptual/cognitive responses contribute 
to evaluations
The studies in this thesis do not cleai'ly show whether emotions arc antecedents of 
perceptual/cognitive responses, vice versa, or whether they interact with each other to 
influence evaluations. Nevertheless, the main point is that Meluabian and Russell’s 
(1974) definition of emotions are at best over-simplistic and at worse inaccuiate. This 
questions the proposed role of emotions in evaluations. It may also be naïve to 
suggest that emotion (however it is defined) is the only response involved m 
environmental evaluations. Before considering the implications of the combined 
contribution of emotional and perceptual/cognitive responses in evaluations for future
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research, Canter’s (1983) theory will be considered in light of the findings of the two 
studies and the other theories described in this thesis.
4.2 The Purposive Evaluation of Places (Canter, 1983)
This thesis used the theoiy of place and provided a systematic way of exploring some 
elements from Canter’s (1983) model. Two of the tluee components of place were 
taken into consideration: activities (the identification and word rating tasks) and 
physical attributes (manipulation of the soimd and odour). However no attempt was 
made to control the conceptions (or socially constmcted rules) of the participants. 
Other theories have considered the role of people’s conceptions in how they evaluate 
their sunoundings. For example Barker’s (1968) and Wicker’s (1987) notion of 
Behaviour Setting can correspond to Canter’s (1977) notion of conceptions as both 
refer to a set of rule that people follow and use to categorise and guide the activities 
within an environment. Although theory suggests that conceptions affect the way 
people evaluate their enviroimient, the role of conceptions when the enviromnent is 
changed is not clearly defined. This malces it difficult to empirically determine how 
conceptions affect evaluations.
Based on the theory of place. Canter (1983) proposed that the criterion on which 
evaluations are made is the extent to wliicli the enviromnent facilitates or inliibits the 
completion of a goal. Therefore providing that the goals do not change and that any 
enviromnental manipulations do not interfere with the completion of a task, 
evaluations should not be affected by manipulations of the soimd and/or odour.
Study 1 supported this hypothesis as manipulations of the mower sound and/or the 
cut-giass odour did not change the extent to which the enviroimient (except for the 
Smell environment) was considered to facilitate concentiation. However Study 2 did 
not support this hypothesis as manipulations of the coffee odour changed the extent to 
which the Spaciousness and the Smell was considered to facilitate concenti ation. 
Canter’s (1983) model does not accoimt for why evaluations should be a frmction of 
the type of odour. The following section will consider two reasons for why the 
predictions derived fr om the theory were not entirely supported by the findings.
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One reason is that Canter’s (1983) theory does not adequately account for how 
changes in the environment relate to the facets of evaluation. Nevertheless, the role of 
goals in evaluations is still important and tliis is supported by other empirical 
research. For example Custers and Aarts (2003) foimd that evaluations are a function 
of whether the person enters the enviroimient with or without a goal. The goal sei-ves 
as a filter as it allows participants to attend to aspects of the enviromnent which are 
perceived to be relevant. However there are also other factors that detemiine the 
amount of attention given to a pai'ticular aspect of the environment such as its novelty 
and saliency. For example, this thesis demonstiated that evaluations are more likely 
to be affected by an mifamiliar sound than a familiar one. Canter’s (1983) model fails 
to accoimt for how novelty and saliency influence evaluations. It is essential that 
future research examining the role of goals in evaluations takes these factors into 
account.
Another reason for why the predictions derived from the theory were not entirely 
supported by the findings is that the tasks earned out by the participants 
(identification and ratings of the relationship between a word the enviromnent) were 
not typical activities which are earned out within the setting. It is likely that students 
typically associate the classroom setting with specific functions such as lectmes or 
exams. Fmthermore previous research indicates that people do not evaluate their 
environment in terms of how it fulfils an aihitrai y fimction or goal (Donald, 1994; 
Kramer, 1995). People attach affective value to goals and this will also influence how 
the enviromnent is perceived. These issues were not taken into consideration in the 
studies reported in this thesis. One way of taking these issues into account for future 
research is by asking participants to carry out activities which are typically associated 
with the environment (e.g. study and exam within a classroom environment). 
Afleiwards, participants could also report their preference of these activities to 
deteimine how this corresponds to how they evaluate their enviromnent.
Previous research and the limitation of Canter’s (1983) theory identified in this thesis 
demonstrate the need to fui ther examine the combined contribution of emotional and 
perceptual/cognitive responses in evaluations for future research. The next section 
will identify the implications of the issues considered in this thesis on future research.
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4.3 Practical Implications and Proposals for Future Research
One implication is that research into enviromnental evaluations should use scales 
which measme both emotional and perceptual/cognitive responses. This thesis did 
this by using The Room Enviromnent Questionnaire (REQ). Few published studies 
have used scales which include both emotional and perceptual/cognitive measures to 
monitor evaluations (Rodriguez, 1994; Gonzalez, Fernandez & Cameselle, 1997), 
Gonzalez, Fernandez and Cameselle’s (1997) 13-item questioimaire included the 
same dimensions as the ones from the REQ except that Lighting was excluded 
because Vischer (1989) had demonstrated that people were not the best judge of their 
lighting conditions, hi addition, their scale included an Evaluation item which 
measm ed the perception of the enviromnent as a whole.
Gonzalez et al (1997) asked pai'ticipants to rate how satisfied they were with their 
immediate sunoundings, the building in which they were in, and this building in 
comparison with other buildings of similar nature. They found that the Evaluation 
item was the best predictors of satisfaction with the built enviromnent. Among the 
remaining four components, Temperatm'e and Noise were the best predictors followed 
by Air and Space (wliich conesponds respectively to Odour and Spaciousness on the 
REQ).
It is probably not smprising that the Evaluation item was the best predictor as it is a 
broad concept which could refer to the whole or any part of the environment. It 
would be usefril to determine wliich dimension(s) contributed to the Evaluation 
dimension. This was not investigated in Gonzalez et al’s (1997) study. Another 
limitation of this study was that it was not adequately guided by a theoretical 
framework. But these limitations could be addiessed in future research where the 
effects on evaluations of changes in the enviromnent are studied. Further 
investigations could consist of using the REQ with an additional item which measui es 
how people evaluate their environment as a whole. These evaluations can be 
monitored dining manipulations of particular environmental aspects to deteimine not 
only how the Evaluation item changes, but also how it coii'esponds to how the 
individual dimensions are considered.
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One limitation of the studies in this thesis was that the evaluations during the odour- 
free and odoui' conditions were not carried out in the same room. Recall that this was 
done to maintain involvement and to assess whether the soimds and odours would be 
perceived similarly in the different rooms. In general, the findings showed that the 
sounds and odoins were perceived similarly across the rooms. However, the room 
manipulation may have also introduced a confounding variable. The findings 
revealed that odour manipulation affected the evaluations of the Temperature, 
Spaciousness and Smell. Although it was expected that participants’ evaluations of 
the Smell would be affected by the manipulation of the odour, it is not loiown why the 
manipulation would also influence the perceptions of the Temperature and 
Spaciousness. The two theories also do not account for this difference. One 
explanation is that the room manipulation may have affected the evaluations of the 
Temperature and Spaciousness. The only way this could be determined would be to 
replicate the studies with all the conditions occurring in the same room.
Recall from the studies reported in this thesis that whilst the odour influenced the 
evaluations of the Temperature, Spaciousness and Smell, the sound manipulation only 
influenced the evaluation of the Noise. The theories do not account for this effect, 
however other empirical studies suggest that odour perception is qualitatively 
different to perception from the other sense modalities (Herz, 1998). It can be aigued 
that this may account for the differences between the effects on evaluations of the 
sound and odom* manipulations. Odoms have been known to have a capacity to 
induce arousal as measured by increased heart rate and EEG recordings (Lorig & 
Schartz, 1988; Herz & Cupchick, 1992; Herz, 1998). Some researchers interpret 
these findings to argue that odoms are more emotional and evocative than cues from 
other modalities. However, as mentioned in the first chapter, physiological measmes 
of arousal do not necessarily correspond to emotional responses. For example, a 
person is less aroused when they are sleeping than when awake, but this does not 
relate to whether they are feeling happy or sad.
Furthemiore, as research shows that odoms are difficult to identify, it is possible that 
compensatory perceptual/cognitive mechanisms are in place where odours are easily 
associated with people, events and objects (Kirk-Smith, 1994). Tliis may explain the 
popular Proust phenomenon (Proust, 1928) where odours tiigger intense pleasure by
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retrieving personal memories which may also be emotionally significant. This shows 
the involvement of both emotional and perceptual/cognitive processes.
However the argument for the odoms’ unique qualities does not explain why and 
odour affects evaluations of one environmental aspect (e.g. Temperatme) and not 
another (e.g. Lighting). Futme reseaich should involve using physiological measures 
to identify the neuroanatomical associations with changes in the odour and soimd 
environment. Tliis could be compared with self-report measures such as ratings on 
the REQ to detemiine how this coiTelates with physiological measures. Specifically, 
activity in the amydala-hyppocampus and the frontal regions of the brain can be 
examined as they coiTespond to emotional and perceptual/cognitive flmctioning 
respectively. This type of research could also be used to examine how people respond 
to changes in the lighting and temperatme.
It would be expected that theses types of experiments would provide more 
understanding on how changes in the enviromnent affects behaviom*. It is possible 
that changes in the enviromnent maybe detected using physiological measures, but not 
in self-reports or behavioural measmes. For example. Ko le, Snel and Lorist (1998) 
foimd that coffee odour did not affect perfbnnance on a visual decision reaction task 
(behavioural measme) but the ERPs component, the paiietal PI and frontal N1-P2 
amplitudes (physiological measme) were more positive when the coffee odom was 
present that when the odom was absent. Other physiological data from this study 
taken together with the obseiwed variation of the parietal PI and frontal N1-P2 
amplitudes led the authors to conclude that coffee odom influences the early stages of 
information processing. This would not have been found if only behaviour and/or 
evaluation measmes were used. The eclectic approach in methodology is 
recommended for friture studies into the effects of the environment on behaviour.
Nevertheless, regardless of the method used to examine evaluations, the main 
emphasis of this thesis is that it is essential that research on effects of the environment 
on behaviom*, especially on evaluation, should be earned out within a theoretical 
fr amework. The development of theory can provide a cleai* and comprehensive 
understanding of how people perceive their sunoundings. It was not possible to test
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all the aspects of the two theories in this thesis. But frituie research could begin to 
examine these aspects which were not examined in studies reported in this thesis.
For example, friture studies could investigate how arousal tendency determines 
environmental evaluations. This could involve replicating the studies reported in the 
thesis and ask pai'ticipants to fill out Mehrabian and Russell’s (1974) Measure of 
Arousal Seeking Tendency. Based on Mehiabian and Russell’s (1974) theory, high 
arousal seekers would prefer environments containing unfamiliai' sounds and odours 
whereas low aiousal seekers would prefer enviromnents containing familiar sounds 
and odours. If this was supported by empirical research, then this would have 
implications on various areas of everyday life. For example, designers of retail 
settings would have to consider the music, odour and other featmes used to ensure 
that the environment elicits moderate stimulation. This would sei-ve to attract a wide 
range of customers.
The ratings of the relationsliip between the words and the environment demonstrated 
that the environment is evaluated in relation to events, people and objects. This is 
consistent with Canter’s (1977) theory where people evaluate then enviromnent in 
relation to their objectives. The implications of this are that research into the effect of 
the environment of behaviour should not only measme changes in performance on 
various tasks, but also on how people perceive their enviromnent in relation to the 
task. To illusti ate, in determining the effect of changes in the sound environment on a 
reading task in a library setting, it could be predicted that the changes are more likely 
affect the performance a student who loves reading than another student who is only 
foimd reading in the library to complete an assignment for their least liked subject. 
The importance of choosing tasks that are typically associated with a given 
enviromnent should also be considered in futme research.
4.4 Conclusion
The findings of the present series of studies do not provide conclusive support for one 
theory over the other. Consistent with some of the elements from Melnabian and 
Russell’s (1974) theory, evaluations which corresponded to emotional responses were
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affected by the changes in the environment. However in retrospect, Melnabian and 
Russell’s (1974) definition of emotion is questionable and this clearly suggests that 
other responses may be involved in evaluations. Previous published empirical 
research is consistent with Canter’s (1983) proposal of the importance of goals in tlie 
way that people interact with their siuToundings. However the results of the studies 
reported provide limited support for Canter’s (1983) puiposive evaluation of places 
fr amework. The findings also identified a difference in the effects of the sound and 
odour manipulation suggesting tliat evaluations ai e a function of the type of 
environmental change. Both Melnabian and Russell (1974) and Canter (1983) do not 
accoimt for these effects in their theory. It is suggested that further empirical 
investigations into the effects of the environment should focus on the combined 
contiibution of emotional and perceptual/cognitive responses within a theoretical 
framework.
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APPENDICES
Appendix 1 : Semantic Differential Measures of Emotional State 
or Characteristic (Trait) Emotions
Instructions to Subjects
Wlien these scales are used as measures of EMOTIONAL STATE in a particular 
setting, the instmctions are as follows:
Take about two minutes to really get into the mood of the situation; then rate yoin 
feelings in the situation with the adjective pairs below. Some of the pairs might seem 
unusual, but youTl probably feel more one way than the other. So, for each pair, put a 
check mark (Example: — — ) close to the adjective which you believe to 
describe your feelings better. The more appropriate that adjective seems, the closer 
you put your check mark to it.
Wlien scales are used as TRAIT measuies, that is, as measures of a person’s 
characteristic e motions over time, the instmctions are as follows:
Each pair of words below describes a feeling dimension. Some pairs might seem 
imusual, but you may generally feel more one way than the other. So, for each pair, 
put a check mark (Example: — — ) to show how you feel IN GENERAL, that 
is, most of the time. Please take yoin time so as to aiiive at a real characteristic 
description of your feelings.
A numerical scale of +4 to -4  is used for each dimension (e.g., +4 is assigned for 
extiemely happy and -4  for extremely unliappy). Subjects’ responses are averaged 
across the six dimensions of each of the three factors. In the actual administration of 
these measures, thiee scales aie inverted, and all tlie scales are presented in random 
order.
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Pleasure
Happy
Pleased
Satisfied
Contented
Hopeful
Relaxed
Unliappy
Annoyed
Unsatisfied
Melancholic
Despairing
Bored
Arousal
Stimulated
Excited
Frenzied
Jittery
Wide-awake
Ai'oused
Relaxed
Calm
Sluggish
Dull
Sleepy
Unaroused
Dominance
Controlling
Influential
In control
Important
Dominant
Autonomous
Controlled
Influenced
Cared-for
Awed
Submissive
Guided
Taken fi*oni Mehiabian, A. & Russell, J. A. (1974). An Approach to Environmental 
Psvchologv. Cambridge, MA: The MIT Press. pp216-217
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Appendix 2: A General Measure of Information Rate*
Instructions to Subjects
Please use the following adjective pairs to describe the situation shown (or described). 
Each of the following adjective pairs helps define the situation or the relation among 
the various parts of the situation. Put a check maiic somewhere along the line 
(Example: — — ) to indicate what you thinlc is an appropriate description.
(-) varied 
(+) simple 
(-) novel 
(+) small-scale 
(+) similai- 
(-) dense 
(-) intermittent 
(+) usual 
(-) heterogeneous 
(+) imcrowded 
(-) asymmetrical 
(-) immediate 
(+) common 
(+) patterned
redundant
complex
familiar
large-scale
contrasting
sparse
continuous
surprising
homogeneous
crowded
symmetrical
distant
rare
random
*In actual administration, the scoring direction signs to the left of each scale are 
omitted. Assign a score o f-4  to checks placed in the faithest left space, -3 to the 
space next to it, on to +4 to checks placed in the farthest right space. To obtain a total 
score, change the signs of responses to the negatively signed items, and then sum over 
all responses.
Taken from Meluabian, A. & Russell, J. A. (1974). An Annroach to Enviromnental 
Psvchologv. Cambridge, MA: The MIT Press. p220.
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Appendix 3: Booklet used in Study 1 and 2
Room Environment Study
Participant Code:
Age:
Gender:
Condition:
Group Number:
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ROOM ENVIRONMENT STUDY
This booklet contains a nmiiber of rating scales, that we will ask you to use to assess various 
aspects of your current environment. It also contains lists o f words, which we will ask you to rate in 
terms of their similarity to your envnomiient. Over die next hour or so the enviromnent you are in will 
be changed in various ways so that we can assess how sensitive you are to environmental change. At 
various times tliroughout the afternoon, the predominant smell or noise aroimd you, or room in which 
you make these judgements, will be changed. None of the changes to smell, noise or your physical 
siuTOundings are in any way damaging or injurious. The data collected will be stored anonymously and 
no subsequent analysis will identify any individual participant.
Should you wish not to participate, you must remain in the room to avoid disturbing the odier 
participants, until the session has ended
The researcher nimiing die study will now answer any questions you may have.
Consent:
I have read and understood die above description of the natiue and piupose of this 
environmental evaluation study, and any questions I have been adequately addressed.
I agree to take part in this study
Signed______________________________ Date;
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Do not turn this page until the experimenter
instructs you
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Room Environment Questionnaire
The following questionnaire is designed to find out your thoughts on the environment you are in during 
tiris experiment.
Please read Hie following statements carefLilly and circle die number which best reflects yoin 
judgement.
Think about the TEMPERATURE in the room.
The temperature... 
.. .increases my 
concentration
1
.. .decreases my
concentration 
4 5
The temperature.. 
...is pleasant
1
...is unpleasant 
5
The temperatine... 
.. .makes me feel 
comfortable
1
...makes me feel
imcomfortable 
4 5
The temperature... 
.. .reminds me of 
many tilings
1
...does not
remind me of anything 
4 5
The temperature...
.. .does not make me 
feel sick
1
...makes me 
feel sick.
4 5
The temperatine... 
...is not oppressive 
1
.18 oppressive 
5
The temperature... 
...is hot ..is cold
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Thinlc about the LIGHTING in the room,
The lighting...
.. .increases my 
concentration
.. .decreases my
concentration
4 5
The lighting... 
...is pleasant .. .is unpleasant 
5
The lighting...
.. .makes me feel 
comfortable
1
...makes me feel
uncomfortable 
4 5
The lighting... 
...reminds me of 
many things
1
...does not
remind me of anything 
4 5
The lighting... 
...does not make me 
feel sick
1
...makes me 
feel sick.
4 5
The lighting...
.. .is not oppressive 
1
.IS oppressive 
5
The lighting is...
.. .bright
1
...is dim
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Think about the NOISE in die room.
The noise...
.. .increases my 
concentration
.. .decreases my
concentration
4 5
The noise... 
...is pleasant ...is unpleasant 
4 5
The noise... 
...makes me feel 
comfortable
1
...makes me feel
uncomfortable 
4 5
The noise...
.. .reminds me of 
many diings
1
...does not
remind me of anydiing 
4 5
The noise...
...does not make me 
feel sick
1
.. .makes me
feel sick. 
4
The noise...
...is not oppressive 
1
.IS oppressive 
5
The noise...
...is loud
1
.is quiet 
5
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Think about the SPACIOUSNESS of the room,
The Spaciousness... 
.. .increases my 
concentration
1
...decreases my
concentration
4 5
The Spaciousness... 
...is pleasant
1
.. .is unpleasant 
4 5
The Spaciousness. 
.. .makes me feel 
comfortable
1
...makes me feel
uncomfortable 
4 5
The Spaciousness... 
.. .reminds me of 
many tilings
1
...does not
remind me of anything 
4 5
The Spaciousness...
.. .does not make me 
feel sick
1
.. .makes me
feel sick.
4 5
The Spaciousness... 
...is not oppressive 
1
. . . I S  o p p r e s s i v e  
4 5
The Spaciousness... 
...is ample 
1
...is limited 
4 5
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Think about the SMELL in the room,
The smell...
.. .mcreases my 
concentiation
.. .decreases my
concentration
4 5
The smell... 
...is pleasant ...is unpleasant 
5
The smell...
.. .makes me feel 
comfortable
1
...makes me feel
imcomfortable 
4 5
The smell...
.. .reminds me of 
many things
1
...does not
remind me of anytliing 
4 5
The smell...
.. .does not make me 
feel sick
1
.. .makes me
feel sick.
4 5
The smell...
...is not oppressive 
1
. . .1 8  oppressive 
5
The smell...
...is strong 
1
.is weak 
5
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Participant Code:
WORD RATING TASK
Age: Gender: Condition:
Rate each of the words below in temis of how closely they are related to the predominant SMELL in 
the room. Then rate each word m terms of how closely they are related to the predominant SOUND 
you can hear. A rating of 1 means that a word and tire SMELL or SOUND are closely related (e.g. the 
word “dog” and the soimd of barking), a rating of 5 means the SMELL or SOUND are not at all 
related. At the end of tlie list identify the SMELL and SOUND drat is in die room. Work tlirough the 
words as quickly as possible, circling the appropriate rating in each case and then name the SMELL 
and die SOUND in the room.
The SMELL is... 
very closely 
at
related
related
The SOUND is... 
Not at all very closely Not
related related all
4 5 Ambulance 1 2 3 4 54 5 Apple 1 2 3 4 54 5 Beach 1 2 3 4 54 5 Bed 1 2 3 4 54 5 Bike 1 2 3 4 54 5 Blender 1 2 3 4 54 5 Book 1 2 3 4 54 5 Clinic 1 2 3 4 54 5 Cupboard 1 2 3 4 54 5 Engine 1 2 3 4 54 5 Flowers 1 2 3 4 54 5 Frying-pan 1 2 3 4 54 5 Hedge 1 2 3 4 54 5 Hospital 1 2 3 4 54 5 Knife 1 2 3 4 54 5 Letter 1 2 3 4 54 5 Minor 1 2 3 4 54 5 Pages 1 2 3 4 54 5 Pebble 1 2 3 4 54 5 Plate 1 2 3 4 54 5 Seaside 1 2 3 4 54 5 Skirt 1 2 3 4 54 5 Sun 1 2 3 4 54 5 Truck 1 2 3 4 5
Now identify the SMELL and the SOUND in the room in tlie boxes below
The SMELL in the room is... The SOUND in the room is
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Appendix 4: Wordlists
BEDROOM COOKING KITCHEN ♦ ♦ READING
Bed
Blouse
Duvet
Hangers
Mirror
Pillow
Sheet
Shirt
Skirt
Socks
Trousers
Wardrobe
CAR
Bike
Car
Door
Drive
Engine
Lony
Petrol
Traffic
Truck
Tyre
Van
Wheel
Blender
Cooker
Dish
Freezer
Fiying-pan
Grater
Hob
Microwave
Plate
Sauce-pan
Spoon
Toaster
HEALTH
Ambulance
Anaesthetic
Antiseptic
Bandages
Clinic
Dentist
Disinfectant
Doctor
Hospitals
Medicine
MoÜiballs
Singeiy
Apple
Chair
Clock
Cook
Cupboard
Food
Fork
Kitchen
Knife
Oven
Stool
Table
PLANT*
Flowers
Forest
Gardens
Grass
Hedge
Lake
Landscape
Pine
Sim
Trees
Tulips
Woods
Book
Boolonark
Desk
Lamp
Letter
Magazine
Newspaper
Notebook
Pages
Paper
Pencil
Report
SEASIDE
Beach
Fish
Harbour
Market
Pebbles
Rockpools
Sand
Seashell
Seaside
Seaweed
Shellfish
Town
♦ Words in this category were considered to be related to the cut-grass odour and mower soimd.
♦ ♦ Words in this category were considered to be related to tlie coffee odour and cafeteria sound. 
All other words were considered to be umelated to the predominant odoiu* and the soimd.
184
